



AUGUST 24, 1953 


Electrical World 


Price 35 Cents A McGRAW-HILL PUBLICATION 






Sg ee ae 
Lo ail 


a 





Characteristics of Typical Modern 


Transmission Lines In the United States 


Structure 
Types 


Lines 
Tabulated 





IN | EASY STEPS 


with the 


JUST A SLIGHT PRESSURE 

Pull out the handle, press 
down. That's all that's need- 
ed to release ladder from 
riding position and raise it 
to the desired inclination 
Husky spring action does 
most of the work. Release 
handle to lock the ladder. 


ROTATE 


Release locking sgirenge Your men can do “a jobs per day because operation 
hes ts & Rani Dh abe of the Murray Crows‘nest is quicker, easier and less 
rays excluive” semi- aut fatiguing. Each of the steps — inclination, rotation and 
insures complete safety. extension — is easy-flowing and effortless. The reason 


is simple — Murray engineers have designed the 
Crows‘nest to do most of the work itself. Every part is 
in perfect balance so that only a slight pressure is 


EXTEND needed to start each action. 
Because of large drum, only 
@ few turns on the windlass 
ere necessary to extend 


upper section of ladder. The MURRAY MANUFACTURING CORPORATION 


24"' long flat floor of the . 
Station is edivitable fo 1250 Atlantic Avenue, Brooklyn 16, N. Y. 


suit any of the inclinations— . ° . . . 
30° to 72° Send specifications, drawings, mounting instruc- 


tions and quote on: 


Pedestal Style Crows‘nest 


LEAVES PLENTY OF FLOOR SPACE 
Even on low priced pick-up trucks, the Murray NUS iiiaiacncisiccshgicisadacenecsadieasleanisaaitii 
Crows'nest leaves the absolute maximum in 
standing and loading space. Rotation at 37!/," vance siecle pssst cabanas 
is above usual height of cabinets 
In the riding position, the Murray Crows'nest — } COMPANY 
snuggles close to the top of the cab. Low center ae E 
of gravity keeps the truck in good balance eed Se NI ccs cat ceneviveetbeseisbdecadiabanstenscnitlanesndeseacpnabeteabucansspetebeannsie 


MURRAY MANUFACTURING CORPORATION 


1250 Atlantic Avenue, Brooklyn 16, New York 





Catching Up on Back Work 


The ‘Roaring Twenties’ add up to 
a significant chapter in America’s nos- 
talgic past. It was a time of enthusi- 
asms of various natures—most of 
them dedicated to fun. Amidst all the 
revelry, however, much serious and 
lasting work was done. An example of 
such a monument is the survey of 
transmission lines in the country that 
Electrical World editors conducted in 
1927 and then repeated two years 
later. 

For a quarter of a century the 1929 
effort has remained as the answer to 
a steady trickle of requests made for 
EW’s “‘latest’’ survey of transmission 
lines. That situation has been reme- 
died with this issue. 


New Monument .. . From pages 
121 to 150 appear the results of the 
labors of 10 editors, started at the be- 
ginning of the year. It covers replies 
received from 80 utilities and govern- 
ment power agencies, and embraces 
281 lines of 100 kv or higher, stretch- 
ing 12,850 miles—two round trips 
across the country. 

Detailed is information on all as- 
pects of transmission systems: types of 
structures and _ structural reinforce- 
ments, conductors, ground wires, in- 
sulators, lighting protective devices, 
regulating equipment, ‘relaying, car- 
rier, microwave—in short, a sympo- 
sium of the significant design charac- 
teristics in the power transmission 
field. 


Rich Harvest . . . To get its infor- 
mation EW went to the obvious source 
—the utilities. Questionnaires were 
sent out, field trips made, countless 
hours were spent on the phone, and 
even more hours checking and re- 
checking the involved data and tables. 
Supervising the project was A. E. 
Knowlton, Senior Associate Editor, who 
joined EW within a few months after 
the last transmission survey was made 
in 1929. 

The result is the answer to a T&D 
engineer’s dream: A concise, up-to- 
date, accurate synopsis of every im- 
portant high voltage transmission line 
in the United States—a record that 
will be remembered and referred to 
for years to come. 
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ingenious methods 


Simplified laying of 
three Okonite 
Submarine cables 


Three 12,000-volt Okonite submarine cables, each 830 
feet long were installed as outgoing power lines across 
the Colorado River for a new addition to the Municipal 
Power Plant of the City of Austin, Texas. Some of the 
details of this unusual installation are given below: 


The three cables were attached 
to a special steel bridle weighing & 
over 400 pounds, so they could 
be pulled at the same time. Two 
50-gallon oil drums were used to 
float the bridle. 


Oil drums spaced 10 feet apart 
were also used to float the cables. 
When the cables had been pulled 
across the river they were low- 

F ered into a trench dug by drag- 
line five feet below the bed of the 
river. The submarine cables were 
then spliced toOkolite-Okoprene 
cables in manholes at each end 
of the submarine line run. 


& K 6 ey. L T E om insulated cables 


To simplify the laying, the three lengths of cable 
were paralleled on one steel reel 10 feet in diameter. 
Because of the shallow water and the great weight 
of the reel and cable (over 46,000 Ibs.) the usual 
method of mounting the reel on a barge was im- 
practical. Instead, the reel was cradled on a con- 
cretefoundationandthecableswere passed through 
a feeder mechanism to provide proper spacing. 


Tough and unusual cable installations 
have a way of turning out to be Okonite. 
We’d be glad to send you the full facts 
on this job—or to assist in helping you to 
solve a particular cable problem of your 
own. Just write The Okonite Company, 
Passaic, N. J. 


CONSULTING ENGINEERS: Burns & McDonnell Engi- 
neering Co., Kansas City, Missouri. ELECTRICAL CON.- 
TRACTOR: W. K. Jennings Electric Co., Austin, Texas. 
JOBBER: Priester Supply Co., Dallas, Texas. 


OxonIvTe 
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RIGHT UP! 


TOOLS... 
via GraybaR. 


\ 
Ss 


To do his job well, your lineman needs the finest and 

_ most reliable equipment obtainable. And, for 84 years 
Graybar has supplied only the lines of tools, supplies 
and equipment best-suited to his needs. 


Made by over 200 of the nation’s leading manufacturers, 
they’re all products your linemen know and respect — 
famous tool lines, for instance, like Klein, Simplex, 
Adams, Salisbury, Oshkosh, Coffing, Chance and many 
others. 


Check your tool inventory with your local Graybar Rep- 
resentative. Remember, too, he’s a convenient source of 
information on everything electrical for pole-line con- 
struction and maintenance. Graybar Electric Co., Inc., 
Executive Offices: Graybar Building, 420 Lexington 
Avenue, New York 17, N. Y. 


Call Graybar for LINEMAN’S TOOLS 


Belts * Bits - Blocks * Braces * C-hooks 
Cable Grips * Cant Hooks « Chain Hoists 
Clamps « Climbers * Come Alongs ° Cradles 
Gloves + Grips + Hoists * Jacks * Peavies 
Rods + Rubber Safety Equipment « Torches 


ie" 


‘ 
lid i tt ace, ieina eat ai, 


a i’ | 4 
W Call Graybar tist ror... 


4 / } ai IN OVER 100 


PRINCIPAL CITIES 


| 
j 
; 
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PHILCO MICROWAVE PHILCO 


The heart of Philco Microwave is this “Power 
House” klystron... with it Philco has the high- 
est equipment power output in the 6000-7500 me 
band... generating a full watt of output power it 
provides Philco Microwave systems with a reli- 
ability safety margin of 30 decibels (1000 to 1)... 
greater assurance of performance under any and 
all field conditions. 

Philco’s exclusive feedback design makes possible 
full use of this powerful klystron ... requires the 


MICROWAVE PHIL 


use of only two of these klystrons for simultaneous 
two-way transmission and reception . . . minimizes 
cumulative distortion and noise with numerous 
repeater stations. In combination with other Philco 
features such as custom-sized, high gain, antenna- 
reflector systems and operation in the preferred 
and interference free frequency band, the result is 
reliable, high quality communications. 

Look to Phileo Microwave for the answer to 
your communications requirements. 


For Complete Information Write to Department EW 


PHILCO corporartION 


GOVERNMENT & INDUSTRIAL DIVISION PHILADELPHIA 44, PA. 
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The New GRINNELL MODEL R 
CONSTANT SUPPORT HANGER 


Mathematically perfect 
constant support for 

all positions of travel 

of high temperature 
process and steam piping 


With the new Grinnell Model R 
Constant Support, the pipe, its 
covering and contents, are supplied 
mathematically perfect support 

in all positions of travel. In addition, 
constant support is maintained 
throughout the full range of 

field adjustability. 


The design of the new Model R 
provides favorably small ratios 
between spring force and the 
supported load, ranging from 
1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing 
bearing stress and prolonging the 
life of the hanger. This permits 
hangers which are smaller in size 
for the loads carried. 


If conditions require a change of 
supporting force, a load scale is 
provided so that accurate field 
adjustments of at least plus or 
minus 10% may be made by 
turning a single load adjusting bolt. 
Wherever the adjustment is set, 
the Model R gives a load 
deflection curve that is a straight 
horizontal line. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


ree 250 abe NN Si RR NE a OO CR mee. Yesteare sreneee mcetcnste neem 


5 ee ah or 


pipe and tube fittings °* welding fittings * engineered pipe hangers and supports *  Thermolier unit heaters * 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 


industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Why your 
Ljungstroms 
are so efficient 


ee ae 
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—year 
after year 
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Air Preheater Corporation Field Engineers aim to visit 
every Ljungstrom Air Preheater in this country at least 
once a year. Their main objective is to increase availability 
and assure you a maximum return on your investment. 
They are always available for consultation. 


This is just another reason why the Ljungstrom Air Preheater 
is the most economical heating surface on the modern boiler. 


THE AIR PREHEATER CORPORATION 


60 East 42nd Street 
New York 17, N. Y. 
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POWER CONDUCTORS 
SHIELD WIRES 


GUY AND 
MESSENGER 
STRAND 


GROUND RODS 
AND CLAMPS 


For over 37 years Copperweld* Products have provided 
dependable service to the Electrical Industry. Their trouble- 
free performance has been proved by time. Their lowest annual 
cost is a matter of record. 


When you build with Copperweld Products, you get the long 
life and conductance of copper inseparably molten-welded to a 
core of high strength steel. And because Copperweld can’t rust, 
this original high strength is retained for the life of the 
installation. This means your overhead lines will have the 
stamina to stand up under all types of operating conditions. 


Profit by the experience of many of the world’s leading 
power companies, railroads, and communication systems. Specify 
Copperweld Conductors, Shield Wires, Strand and Ground 
Rods for your overhead lines. There is no better way to keep 
the power load up, keep overhead down and be assured of 
constant, uninterrupted service. Write today for your 
copy of the Copperweld Engineering Data Book. 

*Trade Mark 


COPPERWELD STEEL COMPANY 


Glassport, Pa. 
“> SALES OFFICES IN PRINCIPAL CITIES 


(out, Kets BECAUSE wey Leal, Longer 
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TODAY...WE'VE GO" 


j\.=————8 


IT’S 
A 


and it sells for only 


F.0.B. FACTORY—BASIC CRAWLER | 
WITH 1400 LB. COUNTERWEIGHT, 
LESS ATTACHMENT 
Price Subject to Change 


Your Schield Bantam Distributor is 
Scheduling On-The-Job Demonstrations 
Right Now... 


See Him Today! 


(or write factory to 
set a date) 


ANOTHER NEW PRODUCT OF 
A 


— 
hE Sia Shes 
OLLOE? 


WORLD’S LARGEST PRODUCER 
OF TRUCK-CRANES AND 
EXCAVATORS 





5 TON — % CU. YD. 


Available with 
9 fast-change attachments: 


BACK HOE CLAMSHELL MAGNET CRANE 
CRANE SHOVEL PILE DRIVER 
DRAGLINE GRAPPLE — BACKFILLER 


oo 4,500 Satisfied Bantam customers all 
over the world tell the story better than we 
can! Building one size machine and makin 
it a top quality rig has been Schield Bantam’s 
contribution to Shovel-Crane Industry. 
Bantam’s specialization and mass production 
of this 34 cu. yd. machine has meant higher 
quality at the lowest cost in the industry! 
The idea of the all-purpose 3% cu. yd. power 
shovel-crane has long since found wide accept- 
ance. NOW... you, too, can receive the 
rewards from this great American idea by 
letting Schield Bantam solve your lifting and 
excavating problems! Whether your work 
calls for a crawler or a truck mounted 
crane-excavator, the BANTAM can do 
your job faster... better ... cheaper! 
Write today for further information on 
the BANTAM for your jobs! 


Schield Bantam Co. 287 Park St., Waverly, Iowa 
BACK HOE SHOVEL 


Crawler working in solid mud...crawls Handles up to 100 cu. yds. per hour from 


- up to 90 cu. yds. excavating 
flotation enables Bantam to work in any in average material. Automatic dipper trip 
kind of underfoot conditions—muck, mud, means quick, effortless dumping. Also avail- 


out after trenching with no trouble. High stock-pile. . 


sand, etc. 


able with 2 cu. yd. rehandling bucket. 


JUST LOOK 
WHAT YOU GET! 


Vv Z-SPEED INDEPENDENT 
TRAVEL—enabies the opera- 


tor to move at varying speeds, 
forward or reverse, while 
operating the front end 
attachment. 


¥ LOW GROUND BEARING 
PRESSURE — 2 pad sizes 


available. 5 Ibs. per sq. in. 
with 16” pads—3"s Ibs. per 
sq. in. with 24” pads. 


¥ BIG MACHINE 
STABILITY — longer, wider 


tracks—and a low center of 
gravity gives greater lifting 
capacity. 


J HIGH SPEED 
OPERATION—teatures imme- 


diate acting straight mechan- 
ical controls, easy positive 
braking action, fast line and 
swing speeds. 


¥ FAMOUS BANTAM 
FEATURES — power boom 


hoist, machine cut gears, anti- 
friction bearings, 4 hook 
rollers, greater visibility. 


¥ 94-INCH OVER-ALL 
WIDTH—atiows the Bantam 


to be moved from job to job 
on standard trailers without 
special highway permits. 


THIS, 700, 1S ALL NEW! 


A BRAND NEW CRANE CARRIER 
CUSTOM BUILT BY A FAMOUS 


TRUCK MANUFACTURER 


DRAGLINE 


CLAMSHELL 


Digs 90 cu. yds. per hour in average Ideal for stock-piling and loading out of 
material, available with perforated or stock-pile... precision excavating of bell 
solid buckets. Ideal for gravel pits, ditch holes, special excavating on pipeline jobs, 
cleanout, cutting new drainage ditches, base- cleanout of trenches. Handles up to 80 cu, 
ment excavations, stock-piling, pits, etc. 


yds. of average bulk material per hour. 





Here's the inside story of recent improve- 
ments in this time-proved breaker. This 
breaker has long been used for outdoor 
distribution service where safe, reliable 
operation is a necessity. Now it is even 
more easily installed and maintained. This 
means a further reduction in your circuit 
breaker service costs because of the fol- 
lowing features. A-4074 
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New “full view” doors open to expose 
three sides of operator cabinet—not just 
one. 


Gasketed doors make cabinet complete- 
ly weatherproof. 


Cabinet is enlarged to house accelerat- 
ing adjustment mechanism, solenoid 
operator and connecting linkage. Accel- 
erating spring is easily accessible. 


Simplified operator and pole unit mech- 
anisms. Fewer parts now used for sim- 
plicity — added reliability. 
Maintenance closing handle can be used 
from either front or side of control cabi- 
net. This means breaker may be used in 
confined area. 


Shielded vitreous enameled space heat- 
er provided. 


Manual trip now located higher on back 
of cabinet to help prevent accidental 
tripping. 

Simplified transformer wiring duct. Re- 
moval of single bottom plate of wiring 
duct exposes continuous transformer 
leads along full length of duct. 


Self-aligning tulip and bayonet contacts 
retained. 


Contacts are at convenient level — no 
interference from the frame. 


Thoroughly proved Ruptor arc-inter- 
rupting device retained. 


Easy tank removal! There is no interfer- 
ence from frame. 


Individual rectangular tanks occupy 
less space, using less oil and providing 
best electrical clearances. 


Tank lifter mounted on back — operated 
from either side. 


Grounding pad is stainless steel faced. 


Standard outdoor automatic reclosing relay 
equipment and cabinet are available. 


Ruptor is an Allis-Chalmers trademark. 


ALLIS- 
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Accessibility 


For Inspection...Test...Maintenance 


Oil (ibs) 


OZ-15-100 15,000 J 2,350 
OZ-15-250 1 as 25,000 250,000 2,370 
OZ-15-250 i ce yes 25,000 ae 2470 
O2Z-23-250 12,000 2,370 
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interchangeability 


Southern States cutouts afford maximum versatility to duty cutout mounting (as illustrated), 11 fuse holders are 
meet changing system requirements. For each standard mechanically interchangeable in each voltage rating, 


iii: saa li: ne th 0 — eee ee = 


Cy 


100 450 100 200 #8100 200 
INT. CAP. 2000 3000 5000 5000 5000 2500 see ae eal ine 
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The Type 33 family of cutouts has new additions in the Types 
L-33-D and CV-33-D. The Type L-33-D affords full manual 
load break operation up to the continuous rating of the cut- 
out. Both cutouts feature control venting, plus all the advan- 


tages of a line that has been tested and proved through 


the years. ‘ 

Load break operation in the L-33-D is accomplished by 
simply pulling a lever arm with any hookstick. The fuse link is 
ruptured mechanically within the tube causing the fuse to op- 
erate in a conventional manner exactly as under moderate 
fault conditions. 


Southern States 


HAMPTON 
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Both cutouts are designed to use universal button head 
fuse links and yet retain the advantages of double venting. 
When interrupting low values of current, the gas pressure is 
small and all the gas vents from the lower end of the tube. 
Under heavy fault conditions the gas pressure is great enough 
to operate a valve in the top of the fuse tube, allowing gases 
to vent freely at both ends of the tube. The result is greater 
interrupting capacity for a given size tube. 

These cutouts are designed so that their fuse holders are 


fully interchangeable in Type 33-D and older type fuse 
mountings. 


Equipment Corp. 


GEORGIA 





ps 


ion Switchboard Wires 
to Power Cables oe: 


Specify U.S. RY BBER 


A typical example of “1. i leadershj 
isory Control Cable 


P is Laytex- 


jacket p 

other abuse, and is 
sunlight, The 
install], United 


Wire and Cable Department, Rockefelle 
New York 20,N. Y 


Electrica] 
r Center, 


UNITED sTq TES 
RUBBER COMPANY 





AIR BREAK 
SWITCHES 


Standard for nearly 
Rothe ttn aa 


Installing KPF Type A-202 switch hot on 
12 kv line. KPF phase units are shipped 
completely assembled, ready for quick 
installation. 


Horizontal-mounted KPF Type UF-2 
switch in metropolitan service (P.G.&E., 
San Francisco). Versatile KPF switches 
operate equally well with or without 
line tension. 


tees isk 2 ‘w 
KPF Type S-205 switches with inexpen- 
sive Quick-Break attachment on 60 kv 
rural transmission line. Switch shown 
in open position. 
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Basically different switch design proven 
in decades of service with leading utilities 


a KPF switches look different because they are 
eren : 

Their simple, sturdy design insures freedom from mechanical 
failure or lubrication worries, and virtually eliminates main- 
tenance. Self-aligning silver surfaced blades operate smoothly 
despite severe ice or crossarm warpage conditions. Installation 
is fast and economical— switches are bolted directly to cross- 
arms on the ground or in the air. No separate strain insula- 
tors or extra crossarms are required; integral insulator stacks 
readily adjust to line sag. 

KPF switches have been used for almost 50 years-on tines 

from 7.5 to 110 kv. Tens of thousands are in use today 
by fic Gas & Electric, Southern California Edison, Min- 
nesota Power & Light and other leading power companies 
throughout the world. 


For the world’s simplest, surest, lowest cost air break switch, 
specify KPF ‘ 


— standard for nearly 50 years. 


New catalog gives complete 
specifications, detail drawings, 
installation information. 


KPF ELECTRIC COMPANY 


1624 East Alpine Avenue, Dept. E-1, Stockton 5, California 





CUMBERLAND VALLEY Electric Company covers 650 
square miles of mountainous terrain with RCA 2-“ 
Radio. A station at 2300-ft. elevation relays signal 
to and from control point 1700 feet below 


STATION 
600 FT. 


GREENCASTLE 


600 FT. 
e 


RCA 2-Way Radio 


McCONNELLSBURG 
PR 


SS. 
\ 


HILLTOP RELAY STATION receives 
signals from control station on 73.98 mc. 


and from mobile units on 48.54 mc. 
Station transmits on 37.58 mc. 


raises Cumberland Valley 1700 feet 


VHF radio relay has recently con- 
verted a difficult piece of terrain into 
ideal radio territory for Cumberland 
Valley Electric Company, of Mer- 
cersburg, Pennsylvania. 

Working with RCA communica- 
tions men, Cumberland Valley engi- 
neers virtually lifted the utility’s 
headquarters from its valley site, 
and placed it on a hilltop seven miles 


away. From this vantage point the 
company achieves unusualefficiency, 
over its 650 square-mile service area. 


In addition, the installation per- 
mits twenty-four-hour communica- 
tion between mobile units without 
requiring a twenty-four-hour dis- 
patcher. Superior car-to-car com- 
munication, provided by the hilltop 
relay, keeps crews in direct contact 


with each other during dispatcher’s 
off-duty hours. 


For engineering assistance on diffi- 
cult communications problems, con- 
tact the RCA Communications 
Specialist at your local RCA Re- 
gional Office. For day-in, day-out 
dependability, specify RCA 2-Way 
Radio. For Literature. ..clip coupon 
below, and mail it today. 


RADIO CORPORATION of AMERICA 


COMMUNICATIONS EQUIPMENT 


Radio Corporation of America 
Communications Equipment, Dept. 45TE 
Building 15-1, Camden, New Jersey 


) Please send me information on 
RCA 2-Way Radio. 


() Please have an RCA Communica- 
tions Specialist call on me. 


Name 


Company___ sieieeedeeeeseeammeisiemiiccmcttmeUOUID seattle eile 


ee 


CAMDEN, N. J. 


ee 
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L-M’s New Large 
Round-Wound Transformers 
Are 20% Lighter... 
Exciting Current 

Is 70% Lower 


New 167 kva * 250 kva * 333 kva* 500 kva 


New Fifth Report Standard 167 to 500 kva 
Round-Wound transformers offer uniformly 


high impulse strength and high short-circuit 
strength, improved regulation, lower overall 
losses, low exciting current, excellent overload 
capacity. 


~ 


L-M’s new 167 kva 


Round-Wound trans- "4 


former is lighter for 
easier and safer 


pole mounting. 





% 


* 


The four new large Round-Wounds. Left to right, 167 kva, 250 
kva, 333 kva, and 500 kva. Units are available in all standard 
voltage ratings through 14400 volts. The table gives the dimen- 
sions and weights of units rated 7200/12470Y to 120/240 volts 
on the 167 kva size and 240/120 volts in larger ratings. 


Overall 
Height 


667%” 
69%” 
73%" 
al 


Overall 
Width 


40%” 25%” 

44” 32” 

46” 38%” 
43” 


Total Net 
Weight Ibs. 


Overall 
Depth 








L-M’s New Large KVA Round-Wound Transformers 
Are 20% Lighter; Exciting Current Is 70% Lower 


By ALVIN B. COYLE, 


Manager, 
Transformer Sales 
Line Material Company 


To meet the new standards recommended 
by the EFI-NEMA committee’s Fifth 
Report, a number of design changes 
have been made in L-M’s 167 to 500 
kva transformers. 

Along with these changes, we have 
completely redesigned the line in all 
voltage classes to take full advantage of 
the inherent qualities of the Round- 
Wound style of design, an L-M exclusive, 


20%, Lighter 


The result is a line of transformers 
that offers many distinct advantages to 
our customers. For example, our new 
designs average 20°, less weight than 
our old designs. 

Cores are of oriented grain cold-rolled 
silicon steel strip. Taking full advantage 
of this steel by the Round-Wound design 
is an important factor in this weight 
reduction. 


Exciting Current 70% Lower 
Exciting current has been reduced 70°, 
a drastic reduction that obviously offers 
a desirable saving. Other losses have also 
been reduced. On the average, total 
losses are down about 3°, from those 


of our older designs, which is a further 
reduction in losses that were already re- 
markably low. This reduction in losses 
has been accomplished coincidentally 
with reduced size, lower exciting cur- 
rent, and other improvements. 


Excellent Regulation 


A low value for regulation dictates a low 
impedance. Conversely, a high imped- 
ance contributes to improved short-cir- 
cuit strength. 

The new large kva Round-Wounds 
are designed to give the best regulation 
compatible with the other desirable per- 
formance characteristics. This is an ex- 
ample of L-M’s “Balanced Performance” 
design. 





Uniformly High Impulse Strength 
The excellent field record of the smaller 
sizes of Round-Wound transformers 
under all service conditions is a tribute 
to the basic principles of this efficient 
L-M style of construction. Uniformly 
high impulse strength and excellent over- 
load capacity are fundamental to the 
Round-Wound transformer. The new 
large kva units have been designed to 
take full advantage of these very impor- 
tant characteristics. 


Smaller Sizes 
The new Round-Wounds in larger sizes 
are designed to give the most quality in 
the smallest and lightest package. The 
things that count have been given un- 
limited consideration in design and 
manufacture. 


Let Us Tell You The Whole Story 
Ask the L-M Field Engineer for descriptive 
literature and specifications of the new L-M 
Round-Wound transformers. Or write Line 
Material Company, Transformer Division, 
Zanesville, Ohio (a McGraw Electric Com- 
pany Division). 


Compone the Things That Count 


Overall Losses 
Cut 3% 


Bars show average improvements in new Fifth Report de- 
signs over our own previous 167 to 500 kva transformers. 


BRAND A_ 17% HEAVIER 


BRAND B 


24% HEAVIER 


BRAND C 25% HEAVIER 


BRAND D_ 17% HEAVIER 


Core-Coil 
Assembly 


Core and coil as- 
sembly of the new 
500 kva Round 
Wound. Note the 
compact, strong con- 
struction; the ample 
surface exposed to 
coolingoil;thestrong 
frame and heavy 
blocking for high 
short-circuit strength. 


**Round-Wound” is a 
Line Material Company 
trademark 


LINE MATERIAL 
“Thowsformers 


20% Lighter: weight has been re- 
duced on the average of 20%. The 
167 kva can now be pole-mounted 
more safely and easily. 


Sizes Reduced Up To 25%: with 
the new design, size has also been 
reduced. 


Exciting Current Cut 70%, with 
the new design. 


Overall Losses Cut 3%: losses 
that were already low have been 
further reduced. 


Chart shows how much 
heavier four other well- 
known makes of transform- 
ers are than the new L-M. 
Figures are based on the 
500 kva, 7200/12470Y— 
240/120 volts. This is typi- 
cal of weight comparisons 
on other ratings and volt- 
age classes. 





You Get Advantages 
Like These In 


L-M Round-Wound 
Transformers 


Round-Wound construction consists of round 

“coils, wound directly onto a wound core. The core 

is wound, then annealed. It is not cut, unwound 

or otherwise disturbed. L-M is the only manu- 

facturer making a core this way. The result is a 

magnetic circuit with uniformly low excitation 

losses. Coils are wound directly onto the com- 
pleted core by L-M’s exclusive process. This con- . eee em 
struction offers many advantages. 


Better Cooling —Higher Round coils are wound directly onto the completed core. The 
Short-Time Overload Capacity core is not disturbed, cut or disassembled after annealing. 

The long round coils present large, unobstructed Coils surround a maximum of the magnetic cireult. They 

surfaces to the cooling oil. In addition, the cruci- present a relatively large area to cooling oil. 

form-cross-section core provides natural oil pas- 

sages between coil and core for additional cooling. 

That is why, in the Round-Wound transformer, 

heat is dissipated more rapidly and more uni- 

formly, providing higher overload capacity. 


High Impulse Strength 

The Round-Wound design has inherently strong 
insulation, and allows the designer to provide 
substantially longer creepage distances than is 
possible in other types of construction. Therefore, 
the Round-Wound design has uniformly high im- 
pulse strength, which is borne out by extensive 
laboratory tests and field service experience. 


High Short-Circuit Strength Round-Wounds have high impulse strength, because they 
Round coils naturally resist radial short-circuit provide better insulation and longer creepage paths, as seen 
forces without distortion; and the heavy frame by comparing typical Round-Wound with typical shell-type 
and strong blocking prevent axial movement of construction. 
coils. Thus Round-Wounds have extremely high 
short-circuit strength. 


“Balanced Performance” 
Physical and performance characteristics are well 
balanced in the Round-Wound transformer. No 
one characteristic has been emphasized at the 
expense of another. 


Get Complete Information 
Ask the L-M Field Engineer for complete 
information on the construction and char- 
acteristics of L-M Round-Wound transform- 
ers; or write Line Material Company, 
Transtormer Division, Zanesville, Ohio (a 
McGraw Electric Company Division). 


** Round-Wound” is a 


Line Material Company trademark ' Short-circuit strength is high. Round coils suffer no radial 


distortion, as compared with coils of rectangular cross sec- 

tion. Heavy steel frame, strong blocking, and varnish of ex- 

Pai, id MATERIAL tremely high bonding strength contribute to prevent axial 
movement under short-circuit stresses. 
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Easy on the Budget. New R-170 Series. GVW ratings 16,000 to 19,500 Ibs. Gasoline or LPG power 


performance 
value 


. Famous Comfo-Vision cab. 


NOW —new low prices on light, medium, and light-heavy duty models 


Compare performance. Compare the proved per- 
formance of Internationals, model for model, with 
any truck on the road. Prove to yourself that Inter- 
nationals are today’s top truck buy. 


Compare value. Compare the extra value in Interna- 
tionals, detail by detail, with any comparable model. 
Compare the low operating cost. Compare the low 
maintenance cost, the long life. Compare the job spe- 
cialization that’s possible with Internationals. You 
will find that Internationals are your best buy. 


Compare price. Every new International, with its 
unmatched performance and unmatched value, com- 


pares favorably in price with any other truck. Ask 
about new low prices. See your International Dealer 
or Branch today. 


America’s Most Complete Truck Line 


168 basic models from 14-ton pickups to 90,000 lbs. GVW 
off-highway models . . . 307 new features in the new 
R-line . . . 29 engines available with widest practical 
choice of gasoline, LPG, or diesel power . . . 296 wheel- 
bases . . . wide selection of body types and styles... 
thousands of variations for exact job specialization. 


INTERNATIONAL HARVESTER COMPANY - CHICAGO 


International Harvester Builds McCormick Farm Equipment and Farmall Tractors...Motor Trucks... industrial Power...Refrigerators and Freezers 


Better roads mean a better America 


INTERNATIONAL TRUCKS 
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‘Standard of the Highway ~™ 





t, XPERIENCE assures de- 


pendable results a’ low 
costs. Well equipped in ex- 
ecutive ability, capable 
manpower, modern tools 
and equipment to undertake 
the most extensive projects. 
The combined experience of 
our personnel has many suc- 
cessful years of construction 
and maintenance work to 
recommend it. 


o 
und maintenance 
OF ELYVETEN TMT TE 


DISTRIBUTION SYSTEMS 
ea ae 

for 
Electric Utilities & Industry 


THE L. E. MYERS CO. 


SERVING THE ELECTRICAL INDUSTRY SINCE 1891 


93 W. JACKSON BLVD. 


x *& 
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CHICAGO 4, ILLINOIS 
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for Catalog 5100. 
all ELPECO bus. Each structure is completely assembled at the nee 


factory—then shipped to you in convenient-to-handle, easy-to- 


install sections. 5 L 3 s C 0 
Because each shipping section is a complete factory as- 


sembled unit, including hangers, you are assured of a perfect final 9 i V 5 § ij re) ed 
installation with a minimum expenditure of time, effort and 
money. ROLLER-SMITH 
ELPECO bus structures are available in Non-Segregated CORPORATION 
Phase, Segregated Phase and Isolated Phase types—for indoor 
and outdoor uses—designed and constructed to conform to 
N.E.M.A. standards—furnished in all ratings of 600 volts to 34.5 
kilovolts and 600 to 7000 amperes. 


BETHLEHEM 
PENNA. 
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CHOOSE THE FUSE LINK 





New KEARNEY Type K and T 
Made to Meet EEI-NEMA Standards 


In cooperation with EEI and NEMA 
KEARNEY has developed K (fast) 
and T (slow) fuse links to meet 
industry-wide, time-current standards 
... in addition to giving you such 
exclusive KEARNEY features as: 


1. True mechanical interchangeability 
because button terminals are threaded 


2. Greater accuracy and dependability 


3. Packages are color-coded (silver for 
Type T—gold for Type K) to assure 
fool-proof identification and save time 


on the job 


4. Easy-to-use, “pull-out” package 





KEARNEY Type 200 
Specially made for 
troublesome circuits that 
are subject to long-time 
overloads and surges. 
Overloads up to 150% can 
be carried for as long as 

one hour without damage to 
fuse link or cutout. 


or Sneei 


KEARNEY Type KS 
Specially designed to protect 
and still keep outages at a 
minimum on circuits subject 
to switching and lightning 
surges. KS overload 
capacity is identical with 
Type 200, but surge 
capacity is twice as great. 


KEARNEY Type X 
A specialist at keeping 
transformers in service 
during heavy overloads and 
surges .. . yet clears the 
fault before damage range 
is reached. Opens 230% of 
rated current within 

five minutes. 





KEARNEY Type QA 

The QA link is designed to 
open at a lower percentage 
of rated current, and 
therefore will fuse more 
rapidly than fuse links of 
the same ampere rating 
which have been designed 
to open 230% of rated load 
within five minutes. 
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THAT SAVES YOU MOST.. 


Pa 
KEARNEY 


FUSE LINKS 





Gives You a Complete Choice 


Whatever your fuse link needs. . . standard or 
specialized . . . you can be sure of finding exactly the 
protection you need in the complete KEARNEY line. 
All KEARNEY links are color-coded to save your 
crews time and trouble, packaged for easy handling, 
and made with the accuracy you need for top ARNEY 
protection. Time-current curves and charts are available 
to help you work out your coordination problems, 


JAMES R. KEARNEY CORPORATION “2223272""sSi.re10.% 
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WATERTITE-HAZAPRENE CONTROL CABLE 


DESIGN DOESN'T COST... 


IT PAYS 


Good design is just about all that matters in control cables. If you start 
with good design it will pay off in dependability, long service life and economy. 


Watertite-Hazaprene control cables are designed with the following features: 


SHEATH: Tire-tough Hazaprene ZBF: neoprene 
compounded to Hazard’s exclusive formula. Offers 
superior resistance to flame, oil, acid, moisture, 
sunlight and mechanical damage. Pressure- 
vulcanized in a continuous metal mold for a smooth, 
dense surface that resists abrasion and tearing. 


INSULATION: Long-lived Watertite, a firm, elec- 


trically stable, rubber insulation that resists moisture 
and heat, prevents deformation. 


FILLERS: Rubber, to prevent the wicking-in of 
moisture and to add firmness to the construction. 


CONDUCTORS: Strong and flexible; tin coated 
to resist corrosion. 


There’s a Watertite-Hazaprene cable for every control circuit requirement. See your 
Hazard representative or write for complete information. Hazard Insulated Wire Works, 
Division of The Okonite Company, Wilkes-Barre, Pennsylvania. 





Wy insulated cables 
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Ideal for taps and connections of stranded wire and 


cable from 1/0 to 1,000,000 CM. Has exceptional ¢ 

clamping ability, and produces a very tight, low- 4 

resistance connection. Also excellent as a dead 

ending clamp. Made completely of high strength 

materials to give you lasting dependability. e 
ft 


Also furnished with contoured spacer washer to 
hold the cables in their original round shape and ar 
protect the individual strands of the cable, - 












WITH 
SPACER 
WASHER 


» *. PLATED—for Use with Aluminum 


Tin plated to minimize danger of electrolysis, the two-bolt 

clamp with thick spacer washer Res an ideal connector: 
, for.aluminum. May be used for, enn to aluminum 

or aluminum to copper. 


JASPER BLACKBURN CORPORATION 


35 MADISON ST ROE oe es CENTRAL 3007 


ELECTRICAL WORLD @ August 24, 1953 29 





August 24, 1953 @ ELECTRICAL WORLD 








mene 
a e 
powe Pa ines 


Yea 
Nitze ube at cali 

\ 

; [eer 
Pa PEP es Gulf 
Naa ab | 
Pl Comp? 


ye Ser 
yolic 
a BC eal 


Li 
A ower & ° 
Georg! ‘ Wester a 


ectric ea al ior Di 
Lake Ty ad 
rial 


Werle B 


Bangor Hydro Electric 
Houston Lighting & Power Company 


Manilla Electric Company 
Louisville Gas & Electric Co. 


South Carolina Electric & Gas Co. 


Memphis Light, Gas & Water Div. 


Keep ’em up and you'll keep your up-keep down. = eee Cola a eve ery 
What’s an insulator cost? Loner Company 
Initially a few pennies per year. What does it cost 
to replace an insulator? Look at your own cost eh 
records. It’s evident it isn’t the initial price that de- Meco 
termines the final cost. 
Leading utility service records prove it’s the 
QUALITY and STAMINA built into each POR- 
CELAIN PRODUCTS insulator that guarantees low 
final cost through years of trouble-free service. You 
too can “keep-’em-up” and enjoy these low costs by 
specifying Porcelain Products insulators when plan- 
ning your transmission lines. 
Want proof? Our representative will be glad to 
call and explain what our quality controls mean to 
you in terms of final cost. 
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NEW UTILITY STATIONS C-E EQUIPPED 


Includes stations placed in operation since 
the war (in white) and those under construc- 
tion or being engineered. 


TIDD * JENNISON 
CECIL LYNCH * HAVANA 
MEREDOSIA * PERMIAN BASIN 
O.H. HUTCHINGS * REX BROWN 
HICKLING © B.C. COBB 
RUSSELL * SEWAREN 
POSSUM POINT * CUTLER 
PORT JEFFERSON * WHITE RIVER 
POTOMAC RIVER e GADSDEN 
W. SPRINGFIELD * WOOD RIVER 
DAN RIVER e LAKE CATHERINE 
HARRY NEWMAN °* JIM HILL 
HUTCHISON * YATES 
DUNKIRK * TITUS © LEE 
CONTRA COSTA * HAWTHORN 
NINEMILE POINT * EDGE MOOR 
PALATKA * JOHNSONVILLE 
DANSKAMMER * BECKJORD 
HIGHGROVE * PLANT X 
BLACK DOG « ALBANY 
JOPPA * MERAMEC 
PORTSMOUTH e@ LAKE CREEK 


OR eS Or 


AURORA 
HENNEPIN 
EASTLAKE 

OAK CREEK 
MULLERGREN 
URQUHART 
MILLIKEN 
SAGUARO 
SUWANNEE RIVER 
SANDOW 
NELSON 
KINGSTON 
WILMINGTON 
BARRY 
JOHN SEVIER 
VERMILION 
GALLATIN 
ISLAND PARK 
CARBON 


Etiwanda Steam Station, second postwar steam sta- 
tion of the Southern California Edison Company, 
went into service recently when the first of two units 
which comprise the first section of the station was 
placed on the line. 


Located about 50 miles east of Los Angeles in the 
rapidly growing Fontana industrial section, this at- 
tractive, ultra-modern station is strategically situated 
to serve the needs of its own area as well as the 
requirements of the greater Southern California Edi- 
son system. 


The station was designed and constructed by 
Stone & Webster Engineering Corporation in close 
cooperation with the engineering and operating staff 
of the Southern California Edison Company. It is an 
excellent example of the modern “outdoor” design, 
combining fine appearance, simplicity and rugged- 
ness without sacrifice of efficiency, reliability or eco- 
nomic considerations. 


The initial installation comprises two 125,000 kw 
turbine generators of the reheat type, each served by 
a C-E Controlled Circulation Boiler, a cross-sectional 
elevation and brief description of which appears on 
the opposite page. 


COMBUSTION 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT 
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Etiwanda Steam Station 


ee AN A RE RTE SE A TOE ST, 


goes info service 


The C-E Unit, shown at the left, is now in service at the Etiwanda 
Steam Station. A duplicate unit is presently under construction. 
The units are of the controlled-circulation, radiant, reheat type, 
with a reheater section located between the primary and second- 
ary superheater surfaces. An economizer section is located below 
the rear superheater section and regenerative type air heaters 
follow the economizer surface. Oil or natural gas firing is em- 
ployed using tilting, tangential burners. The design provides for 
future conversion to pulverized coal if desired. Each unit serves 
a 125,000 kw turbine generator operating at a throttle pressure 
of 1800 psi and a temperature of 1000 F, reheated to 1000 F. 


beg: a il 
ea 


ENGINEERING, Tee 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
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Fabrication of modern wood transmission structures requires the 





coordinated productive ability of four major industries: Galvanized 





pole line hardware ® wood poles and crossarms © wood preservation 





by pressure treatment © electrical porcelain and fittings. 





All four industries are integrated within the Joslyn organization. 






Consequently, Joslyn holds a unique position as a supplier of wood icin Gentes teeta ahdehasteinaiiiin tus, Ulieats Ublenaed. 


transmission structures: We are proud to be the only manufacturer ee. aus 
eats I 1 Sal cella Cetin on ecg ke nla Proper treatment of wood components in any transmission line is of vital importance. 
serving the electrical utility industry who can supply with his own The extended service life obtained with Joslyn incised pressure-treated wood members 


facilities complete wood transmission line structures. not only insures against mechanical failure, but also coordinates life expectancy of 
the wood with other line components. 


As prime producers of wood poles and crossarms, we are in a position to provide our 


Joslyn transmission line hardware is pro- customers with the best fir lumber available, specifically graded to fit the ultimate use. 
duced in modern plants utilizing the latest Pinco electrical porcelain and hardware fittings are a recognized standard in the 
type of equipment and production techniques. industry. 


Combined with these comprehensive production facilities is a fund of transmission 
design engineering experience acquired over the past 20 years. 
May we have the opportunity of quoting on your future requirements? 











Age in itself means very little. But age ac- 
companied by historic achievements and age 
that is continuing to produce the finest 
products of their type is something of which 
we are proud. 


: 1873 


Founded in 1873, The R. Thomas 


wn, and Sons Company very early became 
ayy closely allied to the electrical industry. 


1885 


In 1885, the first “Thomas 
Quality” insulator was produced, 
the first shipment going to the U.S. 
Electric Lighting Co., Chicago. 


1893 


J In 1893, all of the porcelains 

Mie used in the lighting arrangement 

RE I i for the World’s Fair at Chicago, 

fa installed by Westinghouse, were 
Thomas. 


1896 


In 1896, Thomas perfected the 

%\ first multi-part, high-voltage, pin- 

type insulator. It was known as 

the “Boch” Glaze-Filled Insulator, 

later to be patented under No. 600,475. It 

represented the initial step toward making 

possible the transmission of electrical energy 
at higher voltages. 





1907 


In 1907, Thomas designed and 
made the first cap-and-pin suspen- 
sion insulator. Units installed that 
year are still giving trouble-proof service after 
46 years of continuous operation. 


1917 


In 1917, we introduced the 
. Thomas link-type Hewlett suspen- 

sion insulators. Insulator failure 
> being virtually unknown with this 
design, it is easy to understand why 
hundreds of thousands are still giving satis- 
factory service today. 


1938 


as In 1938, Thomas engineers pio- 
= neered and were first to develop the 

under-glaze metallic oxide coating 
that guarantees the “noise-free” operation 
of the patented Thomas “Q-T” Insulators. 
(Patent No. 2154387) 


vy 








— 


These are among the many Thomas“Firsts” @ @ @ @ @ 


and contributions which have helped the 
Electrical Industry reach its present position. 


TODAY, in our 80th year, we are ready 
with improved facilities and increased capa- 
city to meet the most exacting needs of the 
Industry. After all is said, it’s still quality that 
counts plus proper designing, precision 
manufacturing ...and PROOF OF PER- 
FORMANCE. Why gamble? 


The R. Thomdllnd Sons Go. 
ae 


LISBON, OHIO 

NEW YORK CHICAGO 
Sales Representatives: C.G. Anderson, Chicago @ €.B. Anderson Co., Detroit 
R. E. Cunningham & Son, Los Angeles @ W. H. Eddy Electric Products, Inc., Phoenix @ Engineer Sales Co., St. Petersburg @ Electrical 
Distributors Co., Philadelphia @ Hamilton Associates, Denver @ Geo. E. Honn Co., San Francisco @ Hugo Sales Co., Minneapolis @ John 
G. Pettijohn Co., Knoxville @ H. E. Ransford Co., Pittsburgh @ J. F. Schaefer & Co., Kansas City @ R. J. Sullivan Co., Boston @ Tafel Electric 
& Supply Co., Louisville @ Walter E. Thompson Co., Birmingham @ Triangle Electric Supply Co., El Paso @ United Electric Supply Co., Salt Lake City 

Williamson Sales Co., Shreveport, Amarillo, Corpus Christi, Dallas, Houston, New Orleans, Pine Bluff @ Representatives in other principal cities 





@ Conrad R. Bangh,Omaha @ Ken H. Best, Seattle 
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.. and pow IN 1953, 
atheyv THOMAS FIRST... 


... A new petticoat design in the 10-inch 
suspension insulator that positively pre- 
vents chipping or breaking of inner petti- 
coats. This protection is assured by 
eliminating the destructive bumping of 
caps or clamp fittings against the petticoats, 
yet complete interchangeability with all cur- 
rent designs is guaranteed as required by 
NEMA Standards. Only this new Thomas 
design can guarantee that it is virtually 
impossible to damage inner petticoats by 
rough handling during assembly or dis- 
assembly in the field. 


@ Naturally, we are excited. We believe our new petticoat design to be 
the answer to the insulator breakage problem, during construction, 
which has plagued the Industry for years. This design accomplishes 
positive elimination of insulator breakage during construction due to 
rough handling in coupling and uncoupling insulator units and in in- 
stalling hardware fittings to the insulator strings. 


Of course, the greatest benefit of this new design will be realized with 
the close-spaced, five-inch spaced units, but for all insulator spacings, 
our new design assures more ruggedness with resulting longer life... 
and at no additional cost to you! 


The foregoing are bold statements. However, our most severe tests 
prove them and they are too important for you not to verify. 


We suggest that you order TODAY, a standard crate of 6—No. 
21239 THOMAS 1953-DESIGN SUSPENSION INSULATORS. Test 
them thoroughly... and compare with other five-inch spaced designs. 


A THOMAS INSULATORS—THE BEST BY LINE TEST 


The R. Thomas and Sons Company is a manufacturer and designer of all types of porcee 
lain insulators... pin-type, switch, suspension, spools, guy-strain, bushings and special 
high-voltage porcelain. In addition, Thomas supplies associated line hardware, clamps, 
Sittings, and so on. 
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The Proper Power Plant | for You 
Requires 
MORE 
THAN 
CT eTo)d) 


DESIGN 


Today more than ever prudence requires that a sizable fixed 
investment such as a power facility be carefully integrated with 
the corporation's financial structure and founded on an accurate: 
anticipation of the company’s load, possible sources of power and 
future economic trends. 

Such forehandedness is an integral part of Pioneer’s power plant 
design work, for Pioneer is not only a consulting and design engineer- 
ing group but an organization of financial and economic specialists 
as well, and the two points of view guide and temper one another. 

Our past and current power plant work recommends that you 
bring Pioneer into the early discussion of your power needs. 


Does Your Power Plant Leak Profits ? 





38 


Industrial plant owners as well 
as utilities can use our operating 
consulting service profitably to 
discover ways of improving 
equipment performance and 
reducing operating costs. 


Are you using the most 
economical fuel in the most 
economical way? 


Are you using labor to the 
best advantage? 

Are you obtaining maxi- 
mum performance from the 
equipment you have installed? 


Are there methods of im- 
proving your operation 
by adding supplementary 
equipment which will more 
than pay its way? 

Our consulting service is based 
on over fifty years of both design 
and operating experience. You 
may be sure, however, that our 
suggestions will balance between 
the ideal and the practical, for 
Pioneer's management view- 
point always balances Pioneer's 
engineering — an investment ¥¢ 
safeguard for you. 


Pioneer Service & Endineerino Co. 
231 South LaSalle Street - Chicago 4, Illinois 
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I-T-E outdoor unit substation— 
Outstanding example of power 
equipment planned for efficiency. 
This substation, a durable, 
weatherproof unit of trans- 
former and switchgear, can be 
located close to load center 
yet out-of-doors, where it will 
not take up premium production 
space inside the plant. 


Power is fundamental. The most modern plant, the latest-type 
production lines can be only as efficient as the electrical 


distribution system that feeds them. 


Plan ahead now, and avoid “patchwork” later. An I-T-E 
application engineer will gladly advise you how to get more 


efficiency from your power devices, how to lower distribu- 


tion costs, and get positive electrical protection for your plant. 










600-VOLT 


I-T-E METAL-CLAD SWITCHGEAR DISTRIBUTION SWITCHGEAR 
4160 volts — 600, 1200, 2000 amperes 600 volts — 6,000 amperes and below 
50,000, 150,000, 250,000 KVA interrupting 15,000 to 100,000 amperes interrupting 

For protection of main incoming lines and feeders. Modern For protection of low-voltage incoming lines and feeders. 


horizontal drawout construction guarantees savings in 
inspection and maintenance. 








INDIVIDUALLY-ENCLOSED 
CIRCUIT BREAKERS 


UNIT SUBSTATIONS 





300 KVA and above—Primary voltage 480 and above 120-600 volts 10-6,000 amperes 
Coordinated Metal-clad and 600-volt switchgear, plus 5,000-100,000 amperes interrupting 
transformer. Substations reduce distribution losses by A complete line of large air (A), and molded case (B) 
stepping down voltage near point of utilization. circuit breakers for protection of single circuits to almost 


any type of plant equipment. 





From power line to production line 


eee I=-T-E BOOSTS 


From the main plant switchboard to the smallest circuit 
breaker, I-T-E equipment boosts plant efficiency. Equip- 
ment is designed to facilitate efficient power distribution, 


to guard against overloads and short circuits, and to 


allow for quick restoration of service in the event of 


sudden power interruption. 


Your plant structure and costly capital equipment 
are fully protected against electrical hazards at all 
times. Loads are fed and maintained at proper, 


For the utmost in service 
continuity... 
I-T-E Selective Tripping 


For those 600-volt switchgear applications in 
which absolute continuity of service is essen- 
tial, I-T-E offers an advanced selective-trip 
device which mounts as an integral part 
of the circuit breaker. 


By allowing the circuit breaker closest to 
a fault to open first, while other breakers 
remain closed, the selective-trip device localizes 
trouble. Thus, batch processes and other criti- 
cal loads are insured against costly and unnec- 
essary shutdown. 


Through use of simple, compact I-T-E 
selective-trip devices, plants can realize an 
initial cost saving as high as 60%! 


Although Systems A and B (right) provide 
the same high degree of selective-trip pro- 
tection, System B actually costs far less to 
install. I-T-E Direct-Acting Dual-Selective 
Overcurrent Trip Devices eliminate separate 
relays, save space, and reduce maintenance. 


oe 


PLANT EFFICIENCY 


efficient voltage. Production lines are kept on the go. 

In line with latest thinking, equipment is compact, 
self-contained—can be located either indoors or out- 
doors, according to requirements. Rugged, durable 
enclosures are available to satisfy every plant need. 

Modern design complements modern engineering. 
Standardized units facilitate expansion. Circuit breakers 
are easy to get at; maintenance is simple. Breakers can 


be quickly adjusted to compensate for load changes. 


And throughout—safety is the keynote 
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and if DIRECT CURRENT is in the picture... 


THE I-T-E MECHANICAL RECTIFIER 
GIVES YOU HIGHEST EFFICIENCY: 


96%—and higher—from a-c line to d-c bus! - 


To obtain the highest rectification , 
efficiency possible, I-T-E engineers 
have: 


(1) taken the most efficient method 
for converting ac to de—by 
mechanical switching; and then — S| 
(2) designed. equipment to provide 
the highest efficiency obtainable 
with this method. 


The result : almost ideal rectification! 





A compact unit, easy to install = — 
and operate, the I-T-E Mechanical 
Rectifier gives top efficiency over the 
low 50 to 400 v. range—and from 
25% to 125% of rated load. | 
The Rectifier is being used to 
advantage on continuous heavy- 
current d-c applications—in chlorine 
manufacturing, metal refining, and 
on motor load. Thirty-seven installed 
units—more than 200,000 amperes 
of connected load—prove the point! 





THE SAME INCOMING POWER 
—BUT 10% MORE CHLORINE! 


Fields Point Manufacturing Corp., 
Providence, R.1., credits two 1-T-E | 
Mechanical Rectifiers for this substantial 

boost in production, Here is an excellent 
source of savings on power costs. 


CIRCUIT BREAKER CO. 


19th and HAMILTON STS., PHILADELPHIA 30, PA. 


Power Switching Equipment: R&IE Equipment Div., Greensburg, Pa. 
Canadian Mfg. & Sales: Eastern Power Devices, Ltd., Toronto 
Export Sales: Philips Export Corp., N. Y. 





circuit breakers « switchgear « unit substations « isolated phase bus struc- 
tures « mechanical rectifiers * electronic components « special products. 
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HEAVY-DUTY 
ANCHORS 


.-- better because 


Field tests show greater holding power. 
7 


Heavy duty construction « heavy gauge steel used 
throughout « deeply embossed and ribbed to with- 
stand heavy loads without buckling. 


Blades are correctly aligned with grain of steel to prevent 
tearing or breaking « gives a greater factor of safety. 


Easier to install because biades are shaped to glide 
smoothly into the earth. 


SEND FOR FREE SAMPLE 


PL-52-8 


Also Standard P-L 4-Way and 2-Way 
Anchors available in 8” diameter with 100, 
115 or 135 sq. inch expanded area. P-L An- 
chors do an excellent job and can be installed 
easier in all types of soil . . . outstanding per- 
formance where rocks or other obstructions 
often cause failure of other types of anchors, 


122 NORTH KIRKWOOD RD. 
TELEPHONE 


ST. LOUIS 22, MISSOURI 
TERRYHILL 3-2525 
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Blades are deeply 
ribbed and flanged 

for extra strength and 
rigidity. Sharp edged 
blades are properly 
curved to glide smoothly 
and easily into solid, un- 
disturbed earth. 


10” diameter, 200 

sq. in. expanded 
area. Compact and easy 
to install. Shipped com- 
pletely assembled in 
one piece. No loose 
parts to fall off. 


Heavy Drive - Plate 

takes driving force 
of spreading tool. Blades 
are extra wide at center 
of anchor to prevent 
breaking or buckling. 


Base plate stamped 

from extra heavy 
boiler plate with sharp 
radius flange and em- 
bossed center hole for 
extra strength. Nut re- 
tainer acts as washer giv- 
ing double thickness un- 
der nut. Will take 1” rod. 








pew® "pai tures « mechanical rectitierS © CieCUIONIC COMMPONeMts © special PrOguUcts. 
perro": 





fails to harm 


0) TAB 
ORE Tae 
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Display unit used by EC&M at Cool 
Show—Cycle of “Heat, lower and 
raise” automatically repeated. 






TEST DATA 







section OVERHEATED and quickly cooled in water 
about 1000 times—and no failure of any part 






















Ohms at start 


Ohms after 1000 
operations -245 


Current used 
(average) 


244 





The severest service application would never subject a resistor-bank to 
the test given the above 100-ampere (continuous-rating) EC&M TAB- 
WELD Resistor section. Heating was accelerated by applying current 
70% above normal, causing temperature to rise about 50% above rated 
rise in a short time. The resistor was then quickly immersed in water. 
Repeated about 1000 times, this EC&M TAB-WELD Section operated 
without attention. 

Ohmic value was the same at the end of the test as at the beginning— 
the current-carrying path remained intact—no tightening of end- 

ping nuts was needed—there was no burning at grid eyes or at 
tap plates. 

For topmost efficiency in resistors for starters, controllers, battery- 
charging panels, test-panels, smoke precipitators and similar applica- 
tions, investigate EC&M TAB-WELD Plate Resistors. Bulletin 942 gives 
complete facts. Write for a copy. 





170 amps. 
Temperature of resistor 


about 550° C. 
before immersion 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET ° CLEVELAND 4, OHIO 
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REDUCE COSTS with acsr 


You reduce costs when you specify Aluminum Cable Steel 
Reinforced because: Aluminum costs less than copper. Alu- 
minum is light in weight; it strings easier and faster —helps 
cut installation costs. The combined lightness and strength of 


ACSR makes possible longer spans. Fewer poles and towers 
are required. ACSR gives years of trouble-free service. For 
example, its low ice- and wind-loadings keep maintenance 
and repair costs to a minimum. 


GREATLY REDUCE COSTS with Kaiser Aluminum ACSR 


You greatly reduce costs when you specify Kaiser Aluminum 
ACSR because you benefit from fully-integrated field, engi- 
neering, and laboratory services available to help you make 
better installations at lower cost. Here’s a partial list of what 
these services include: 


Field Service—Kaiser Aluminum field men with years of 
transmission line experience work with your crews on 
stringing jobs. They suggest cost-cutting methods and tech- 
niques, and make regular inspections as work progresses. 

Engineering Service—Kaiser Aluminum engineers go to 
work in the planning stage of your job, meet with crews to 
discuss latest techniques. They help solve specific problems 
as they arise, call in specialists where needed, furnish sag- 


Laboratory Service — Kaiser Aluminum laboratories make 
continuous studies of accessories and fittings. Thus, we can 
recommend accessories and installation procedures designed 
to give you maximum service and economy. They also offer 
assistance on phases of your operations requiring funda- 
mental research and they continually check Kaiser Alumi- 
num conductor to insure consistent high quality. 


You get this complete service at no extra cost when you 
specify Kaiser Aluminum conductor. Act now! Contact any 
Kaiser Aluminum office in principal cities, or one of our 
many distributors. Request these free pamphlets: 1) Tips on 
making good connections with aluminum conductors, 2) ap- 
plications of Kaiser Aluminum Triplex Cable. Kaiser Alumi- 
num & Chemical Sales, Inc., Oakland 12, California. 


and-tension charts upon request. 
Uppal ten 
US 
I J} [ ©) 


setting the pace—in growth, quality and service 


SOLID AND STRANDED NEOPRENE AND POLYETHYLENE COVERED CONDUCTOR 
SELF-SUPPORTING TRIPLEX CABLE @ ACSR e@ ALL ALUMINUM CONDUCTOR 
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THE PROBLEMS changes in line voltage 


characteristics of synchronous converters 


Nat 10na / has the answer 


National engineers weren’t stumped when a cus- rials, can handle any rewinding job. National field 
tomer needed increased voltage from four syn- engineers will supervise on-the-spot rebuilding of 
chronous converters. National redesign, made equipment too big to ship. 
effective by National rewinding and National If you have a problem with any piece of rotating 
insulating materials, produced the required in- electrical equipment, it will pay you to consult 
crease without loss of capacity. National. 

In answer to another synchronous converter 
problem, National engineers proposed substantial 
voltage reductions which resulted in a 26° in- 
crease in the capacity of the National-rebuilt sets. 

National engineers can redesign your apparatus 
to enable it to meet changing requirements. 


National craftsmen, working with National mate- 


NATIONAL ELECTRIC (OIL COMPANY 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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@ HIGH INTERRUPTING CAPACITY—Up to 15,000 kVA at 230 kV 

@ HIGH CURRENT CARRYING CAPACITY—Up to 4,000 Amps at 75 kV 

@ HIGH SPEED—3 cycles, all voltages, 7.5 to 230 kV, if required 

@ RAPID CLOSING—Available for all voltages, 7 5 to 230 kV 

@ POSITIVE INTERRUPTION UNDER ALL CONDITIONS—Normal load—short cir- 
cuits —mognetizing and charging currents. 

@ SAFETY—No secondary damage even if highly overstressed. 


Pa AMAZINGLY LOW INSTALLATION COST—Durction—and cost —of installation 
is only about one-half that of conventional breakers. 


@ RAPID & EASY INSPECTION—Any vital part, including main contact, is easily 
accessible . . . can be removed for inspection and re-installed by one man 
in less than 10 minutes. 


@ MINIMUM MAINTENANCE—Main contacts are good for 100 full-capacity inter- 
ruptions without maintenance. 


@ PROMPT DELIVERY & LOW INITIAL COST. 


r 
Brown Boveri Air Blast Break- i 
ers (indoor and outdoor) are 5 
available from 230 kV down i 
to 7.5 kV covering the full 4 
range of A.S.A. standards. cs 


a : y yl 
\ XNA ZOE XZ ; 


Deer 


Sr Need 






400 kV Brown Boveri Air Blast Breaker 
installed in Sweden 


AIR BLAST BREAKERS 


V4 ith facts like these before 


them, it is no wonder that 
more and more executives and 
engineers of leading utilities, 
cooperatives and_ industrial 
organizations are using Brown 


Boveri Air Blast Breakers. 


It will pay you to get the 
full details. Mail coupon be- 
low, today. 


ee 


Brown Boveri Corp., 19 Rector St., N. Y. C. 6 


Please send me specifications and details on your 
[] indoor [J outdoor air blast breakers kV 
Amps. 





__kVA 








Name ... Title i 
Company aad ‘ 
Street i 
City Zone State J 
Eee eee eee ee ee 


rome tenes BROWN BOVERI CORPORATION 


and Skilled Craftsmen 
for over 50 years 


19 RECTOR STREET, NEW YORK 6, N. Y. 
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WORLD’S HIGHEST-VOLTAGE SHUNT CA- 
PACITOR BANK at Bonneville Power Admin. 
istration’s Albany, Oregon substation. View 
shows one of the two outdoor open rack-type 
capacitor banks, rated 16,200 kvar, 124 kv. 


G-E High-Voltage 


UTILITIES INSTALL MORE 





FIRST HIGH-VOLTAGE BANK c ample tely a by General Electric ONE OF MANY BANKS installed on Ohio Edison Co., 
is installed on the system of Appalachian Electric Power Co., Logan, high-voltage lines. This open rack-type installation, at 
W. Va. This Pyranol* capacitor bank is rated at 9900 kvar, 46 kv. Port Clinton, Ohio, supplies 5250 kvar, is rated 34.5 kv. 
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GROWING POWER NEEDS of New England Electric System 
are being met economically by installations such as these two 
hanks of 21.6-kv capacitors located at a distribution substation, 















Approximate total in- 
stalled megavars in 
high-voltage shunt ca- 
pacitor banks vs. years 





Capacitor Banks Cut Transmission Costs 


THAN 800,000 KVARS SINCE G-E PIONEERED FIRST COMPLETE BANK IN 1948 


More and more utilities are installing capacitor banks to 
reduce voltage drop and to cut power losses on high- 
voltage lines. Although less than five high-voltage capac- 
itor installations were in existence before 1948, today 
more than 100 banks have been installed, and at voltages 
as high as 124 kv. By improving voltage levels and reduc- 
ing power losses, these banks provide for the transmission 
of larger blocks of power. Also, the banks are used to 
supply kilovars for unloading transmission and generat- 
ing equipment where customers draw large amounts of 
kilovars from the system at subtransmission voltages. 


Since pioneering early high-voltage installations, General 
Electric has supplied a majority of the 800,000 kilovars 
installed at voltages above 15 kv. The unequalled design 
knowledge thus gained enables General Electric to supply 
complete banks for your specific applications, whether 
of the field assembled or factory assembled ‘*building- 
block’? design. 


It will pay to re-evaluate the use of capacitors on all 
pr — 

parts of your system. A General Electric application en- 

*Reg trade-mork of General Electric Co; 


gineer will be glad to work with you in determining what 
portion of your increased load can be economically sup- 
plied by capacitors. Call your nearest G-E Apparatus 
Sales Office, or write General Electric Co., Section 441-5, 
Schenectady 5, N.Y. 


[ror — 





WORLD’S HIGHEST-VOLTAGE ENCLOSED BANK (66 kv) sup- 
plies 5950 kvar on Florida Power Corporation system. Blocking 
reactors in installation prevent attenuation of carrier signals. 


Gu can put your efre in 
GENERAL @@ ELECTRIC 
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= 90% less wear on switch parts 


3E 8400 Airbreak Switch uses 


exclusive limiting sleeve for LIMITING SLEEVE 


easy closure and long wear 


; rrr __ ENCLOSED SPRING 
When the blade pressure on an 8400 Airbreak FY NON-MAGNETIC 
Switch is released, a 3E patented limiting sleeve NON - CORROSIVE 
takes on 90% of the spring pressure. Thus when 
contact is closed again the switch has to rebuild 
only 10% of the balanced high pressure .. . the 
illustrations and graphs at the right show how 3E { 
gives you these important advantages. -- CONTACT SPREAD ot 


1. Minimum amount of energy required to set up a MAXIMUM 


contact pressure, resulting in minimum wear. CONTACT 


. Practically no variation in contact pressure due sictahlaitdead —_ 
to wear, or over or under mechanism travel. 
ENERGY USED —— 


. Visible indication of correct contact pressure by 
free limiting sleeve. 


MODERN 3E DESIGN 


CONVENTIONAL DESIGN 
1 


115 KV, 600 ampere, 8400 type Airbreak Switch. 
~<ajiliei 


MAXIMUM 

CONTACT 
FOR FULL DATA WRITE PRESSURE 
FOR NEW BULLETIN 327 CONTACT SPREAD — | 


8400 AIRBREAK SWITCH 


ELECTRICAL ENGINEERS EQUIPMENT CO. MELROSE PARK, Ill: 
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SIMPLEX WIRE & CABLE COMPANY, 79 Sidney St., Cambridge 39, Mass. 
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POLES 
PLANK 
CROSSARMS 
CONDUIT 


AMCRECO TREATMENT 


Increases 
Pole Life Expectancy 


In the last quarter of a century, through 
continuing research, the service life expect- 
ancy of Amcreco Creosoted products has been 
greatly extended. Refinements and improve- 
ments in our basic process of creosoting 
under pressure mean longer pole life with 
greater strength throughout the life of the 
pole. Amcreco pressure treatment has made 
possible longer spanning with new econo- 
mies in maintenance and construction. Take 
advantage of our nearly half a century of 
experience. Any of our conveniently located 
sales offices will be pleased to go over your 
requirements with you. 


Ca aH | 


AMERICAN CREOSOTING COMPANY 
——— 


COLONIAL (We alPealA GEORGIA 
CREOSOTING || REO} creosotinc 
COMPANY LOWRY PROCESS COMPANY 
CORPORATES CRE OSOTED WOOR *COMPORATED 


GENERAL SALES OFFICE—CHICAGO, ILLINOIS 
18 FIELD SALES OFFICES TO SERVE YOU 
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DESIGNS UNLIMITED . 
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If your engineers have their own ideas on tower design, well 
and good. We will follow them to the letter and adhere closely 
to specifications. Your engineers realize, as we do, that despite 
general similarity no two towers are alike. Each tower must 


be designed for its particular location and purpose. 


Let us apply our four decades of experience in building towers 
for any and all conditions of terrain and load to your power 


transmission problems. 


BLAW-KNOX 








LAPP PORCELAIN 


IS YOUR GUARANTEE 


OF LONG INSULATOR LIFE 


Insulator life depends on soundness of porcelain, and on assembly 
which gives it the best chance to live. For greatest insulator service- 
ability, look to the quality of the porcelain, and to assembly which 
recognizes the physical characteristics of the porcelain. Nowhere 
have these two requirements been the subject of more study, 

nor the object of more production care than at Lapp. The 

Lapp reputation for porcelain quality is ample basis 

for your confidence in the specification 

“Lapp Suspension Insulators.” 


Lapp Insulator Co., Inc., Le Roy, N.Y. 
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There’s a special paint for places like this 
and it saves hundreds of dollars 


When you get down to figuring how much it costs to 
paint a square foot of tank or stack, you find that the 
paint itself is only a small part of the cost. That’s why 
experienced paint buyers select more quality aluminum 
paints for jobs like this than any other type. 

Because so much aluminum paint is used for these 
places, special formulas have been developed. Paints 
made to these formulas stand up longer under heat, 
cold, sun, rain and the kind of corrosive fumes you 
find around mills and factories. 

We don’t make paint. But we make the Alcoa 
Aluminum Pigments that are used in more aluminum 
paints than any other brand. So we want to be sure 
that you get full value from the aluminum paint you 
buy. It’s just good business for us. 

If you have a plant, or a stack, or storage tanks, or 


56 


most anything else that needs paint that will last a 
long time, write us about your paint problem and we'll 
tell you what types of aluminum paints are best. We’ll 
also send you a copy of Painting with Aluminum. It’s 
packed with facts on selecting and using aluminum 
paints. Paint Service Bureau, Aluminum Company of 
America, 1787-H Alcoa Building, Pittsburgh 19, Pa. 


Alumin 


ALUMINUM COMPANY OF 


wy 


AMERICA 
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Light in weight—Holds full strength of conductor— 
High in conductivity 


Completed NICOPRESS Splice on 34”’ Extra High Strength 
Copperweld Strand 


ee 
ee 


Completed NICOPRESS Splice on 34” Extra High Strength 
Galvanized Steel Strand 


a 
Nicopress is the Registered Trade Mark of The National Telephone Supply Company 
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Meet J. E. Barkle 


Westinghouse Electric Utility 
Engineer. On the next 
seven pages, Mr. Barkle 
discusses your electrical 
equipment in terms of .. . 


Protecting against 
the threats to 


your transmission 


system 


Jack Barkle works on general projects 
for Western utilities where transmission 
lines are long and problems are challeng- 
ing. A 15-year veteran of the Westing- 
house Electric Utility Department, he is 
an expert in the field and has authored 
numerous AIEE papers on high-voltage 
transmission. 
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“Here's E. C. Wentz, Manager Large 
Transformer Engineering Development. 
pointing out an accessory development.” 


_ 9 New sudden pressure relay 


nips trouble in the bud 


Westinghouse power transformers can now be 
equipped with a new relay that provides the long- 
sought answer to the problem of detecting trans- 
former faults before extensive damage results. 

Mounted on the side of the tank opposite the 
gas space, the new relay is designed for alarm- 
trip circuit closing on the occurrence of an in- 
ternal fault producing an abnormal pressure rise. 
It will detect rates of change even smaller than 
two ounces per square inch per second. For steep- 
front increases of 40 pounds per square inch per 
second it will operate in '/2 cycle. 

Disturbances such as inrush current, short cir- 
cuits, impulse voltages or mechanical shock will 
not actuate the relay. 

The relay operates by means of a pressure- 
actuated switch in a _ hermetically-sealed case 


Sudden Pressure Relay installed on tank side near top 
cover and wired into the conduit-type tank bracing rib. 


Westinghouse 


which is isolated from the transformer gas space 
—except for a pressure equalizer. The equalizer 
permits normal transformer operation over its 
entire pressure range but throttles abnormal pres- 
sures to effect a pressure differential between the 
transformer and the relay case—thus operating 
the pressure switch. 

With such design improvements continually 
adding to Westinghouse power transformer pro- 
tection, your transmission investment is assured 
of added reliability. 

Why not investigate Westinghouse power 
transformers for application to your transmis- 
sion system? You will find your nearby Westing- 
house representative well-primed with helpful 
suggestions. Or write now for Booklet B-4142A, 


‘Power Transformers for A// Applications.” 
J-70696 


TANK 
GAS SPACE 


PRESSURE 


SENSITIVE 
DEVICE 
L 
i EQUALIZER 


~~ SEAL-IN 


Internal view of relay showing its isolation from tank gas 
space, equalizer, pressure-sensitive device, seal-in relay. 

































































im a Ea aa “2a aa 


ai 
rh 


4 i 


Here in the Hosensack Station, Pennsylvania Power 
and Light Company chose the most modern breakers 
available today. Westinghouse Watchcase’ Breakers, 
to protect their advanced 230-kv transmission. 

Mr. Townsend liked the Westinghouse Watchcase 
Breakers because of their demonstrated interrupting 
ability. The heart of these breakers, the “De-ion®”’ 
grid, has been thoroughly tested and verified in the 
Westinghouse High Power Laboratory as well as by 
years of successful field service. 

Pennsylvania Power and Light Company gained 
further advantages through the selection of these 
breakers. The reduced oil content of Westinghouse 
watchcase design did not require the installation of 


*Mr. Townsend is Electrical Engineer, Pennsylvania Power and Light Co 


**Mr. Wyatt is Manager of the Westinghouse Allentown Office 


“Stanley Townsend“ of Pennsylvania 
Power and Light Company and Ralph 
Wyatt** of Westinghouse inspect an 
important new development...” 


Latest type breakers protect 
PP&L’S modern 230-kv system 






expensive oil handling facilities, but permitted the 
use of existing mobile oil handling equipment. Re- 
sult: substantial savings in construction and main- 
tenance costs. These 230-kv watchcase breakers are 
steel-skid mounted. The three tanks and operating 
mechanism are factory assembled on heavy I beams 
and shipped as a unit. As a result, they reduced in- 
stallation time and expense. 

The AA-10 operating mechanism provides 20 
cycle reclosing, and being mechanically trip free per- 
mits three cycle interruption either on an initial op- 
ening or following a reclosing. Write now for more 
information on the application of these modern 
breakers to your transmission systems. 


J-60833 
+Trade-Mark 


you can 6 SURE...i¢ 1S 
















Westinghouse 


“Since relays stand guard over your trans- 
mission system, here is Bill Glassburn, 

Westinghouse Relay Engineer, with some 
good news on low-cost relay protection.” 








Now you can get 
lower cost relay 
protection for 
distribution feeders 





High-speed clearing of phase faults on sub-trans- 
mission lines and distribution feeders at lower cost 
is now made possible by the development of West- 
inghouse HRZ relays. These relays help you guard 
against long outages and damage to your transmis- 
sion system. They provide instantaneous fault pro- 
tection for 80 to 90% of the line section, together 
with backup protection which can be more effec- 
tively coordinated with inverse overcurrent relays 
on adjacent line sections. 


The type HRZ relay contains, all in one case, an 
instantaneous (HZ) element, an overcurrent (CO) 
element, a directional element, and auxiliary con- 
tactor switches. Operation indicators are also in- 
cluded to show whether tripping was due to the 
operation of the instantaneous impedance element 
or the time-delay overcurrent element. 


Lower cost HRZ relays are designed for use on 
lines not protected by power line carrier relaying 
or similar more expensive equipment. They give 
utilities high-speed protection on_ installations 
which otherwise would be without it. 


The HRZ relay is typical of the many engineer- 
ing developments that have made Westinghouse a 
leader in the relay field. 


Write to Westinghouse for more information on 
how HRZ relaying can be applied to your system. 
jJ-40450 
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“Jim Owens“ discusses a line of disconnecting switches 
with dependability designed into every detail .. .” 





See why these unusual switches 
give you unmatched system protection 


These Westinghouse disconnects are designed with a 
combination of features not available today in any 
other switch. They give you unmatched protection. 
Here are the specific reasons why: 

The troublesome problem of shunts on the live side 
has been eliminated on the RL, as on previous Type V 
switches, by ingeniously designed, high-pressure line 
contacts. These contacts are never broken. They’re 
completely enclosed to protect against corrosive at- 
mospheres and adverse weather conditions. The main- 
tenance cost is low. 


*Supervising Engineer, Disconnecting Switch Section 





These switches are lubricated for life, with Oilite 
bushings on the live side and stainless steel bearings 
under the rotating insulators. The switches are 
mounted on formed-steel bases which house the bear- 
ing, so that there is no shaft extension. These bases 
provide large-area mounting surfaces. The contacts 
are multiple-line type with heavy silver. 

Where the use of a two-insulator, single-horizontal- 
break disconnecting switch is indicated, we invite 
you to compare the RL with any similar device. 


Write now for more information. J-60834 


you can BE SURE...iF 7S 


“Newman Henry, Manager of Instrument 
Transformer Engineering, points out an im- 
portant link in transformer protection .. .” 





Accuracy 
hermetically sealed-in 
for long-term protection 


The high accuracy of instrument transformers 
has a direct bearing on the reliable operation of 
protective devices on your transmission system. 
Therefore, it is vital that accuracy be built in— 
and sustained. 

The high accuracy of Westinghouse instrument 
transformers is hermetically sealed-in by these 
processes: 


1. All tank seams arc welded and air pressure 
tested 


2. HV bushing flanges are rolled on to 
porcelain 


3. HV flanges welded to tank 
4. LV bushings solder sealed 


The security of all joints of the complete 
vacuum-filled assembly is then proved by an oil- 
pressure test. 

There are many other outstanding features of 
Westinghouse instrument transformers such as 
Hipersil® Cores, oxygen-free copper, controlled 
insulation power factor that make them the best 
transformers for your transmission system. 

Your nearby Westinghouse representative is 
ready and willing to discuss more fully their ap- 
plication to your specific problem. Why not get 
in touch with him? 





J-70697 


Westinghouse 
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“Shown here at the network calculator 
in East Pittsburgh is L. L. Fountain“ 

of Switchgear Engineering. He 
discusses another unit...” 





World’s biggest network calculator 
will solve mysteries of system protection 


The world’s biggest network calculator with 580 
circuits is now being built at our East Pittsburgh 
works for seven major Middle Atlantic power com- 
panies. It will be installed at the Franklin Institute in 
Philadelphia and will go to work in 1954. The new 
unit will be the 30th calculator in the United States, 
of which Westinghouse has built the majority. 

One big job of the new calculator will be to solve 
transmission protection problems for the seven utili- 
ties owning it. It is in effect a power system in min- 
iature. A single-line diagram of the system under 
study is mounted on a translucent board. Small lights 
underneath indicate the circuits being metered. Sen- 
sitive instruments with automatic scale selectors 
show just what would happen under actual system 
operating conditions. 


*Manager, Technical Section 


The a-c network calculator has made two great 
contributions to the industry. First, it is a tool which 
helps the utility engineer plan and design his system 
with assurance. Second, it has brought electric utility 
problems closer to the electrical manufacturer. Re- 
sult: a better understanding and knowledge of the 
apparatus characteristics which are needed to pro- 
vide well-designed and coordinated system per- 
formance. 


* * * * * * 


Write now for more information on calculator in- 
stallations or on the products described on preced- 
ing pages. Westinghouse Electric Corporation, P.O. 


Box 868, Pittsburgh 30, Pennsylvania. CP-5(1008) 


you can BE SURE...1¢ Ts 


Westinghouse 












in overhead distribution 
applications where clearance 
between phases is limited, this 
Burndy straight-line strain clamp 
insures rapid installation, dependable 
performance and easy 

re-sagging because: 


e Superior alloys and structural design provide 
maximum strength, permit high tightening torque— 
with minimum bulk. 

Holding power on aluminum or copper 

conductors always exceeds 90% of rated breaking 
strength of the conductor, and in most cases equals the 
rated strength. (Can also be used on ACSR; 

refer to Burndy for details.) 


e Maximum holding power — without injury to 
conductor. Saddle under U-bolts distributes clamping 
pressure uniformly. Tapered front end of groove 
permits gradual pickup of stress from conductor to 
clamp. Belled saddle and groove entrances 
prevent nicking or abrading the conductor strands. 


e Long neck facilitates carrying through of jumper loop. 


Consult—“Connectors for 
Aluminum Cable in Overhead 
Distribution,” Catalog AL53. 


e Design eliminates pockets where water might accumulate 
— guarding against corrosion. 


Aluminum cable to 1510.5 Mcm— Copper to 2000 Mcm. 


BURNDY 


NORWALK, CONNECT. FACTORIES: New York * California TORONTO, CANADA 
53-3 EXPORT: Philips Export Corporation 
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From the jit Tinest Il 

finest | e pow r 

Westen | 1 Transmission 
forests... 5 : poles! 
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Take Nature’s proud creation— Western Red 
Cedar, give it science’s most durable protec- 
tion—Life-Span’s end-to-end treatment, and 
you have the proved formula for strong, 
straight, lightweight power-line poles that 
give many extra years of trouble-free service. 


And Life-Span Poles are really clean, al- 
ways safe, easy to handle. Not only will they 
give trouble-free service through to obsoles- 
cence, but Life-Span Poles are bound to build 
plenty of good will for the companies who 
install them. 


To be sure of the finest—specify Life-Span 
Western Red Cedar Poles:in your construc- 
tion jobs. Write for information today. 


CONSOLIDATED 
TREATING COMPANY 


MINNEAPOLIS, MINNESOTA 
SOLD ONLY BY THE FOLLOWING: 
@ &.2, CARNEY & CO. @ NAUGLE POLE & TIE CoRP. 
Spokane— Minneapolis Chicago, Illinois 


SCHAEFER-HITCHCOCK CO. 


© Sortront, Leate eit & HILL, INC. 
Minneapolis, Minnesota 
Joslyn Mfg. & Supply C- 50 Church St., New York, N.Y. 
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Better than Rebuilding 
Transmission Lines 


AL 


ae” 


' 
4 
i 
; 
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FOR WIDESPREAD power systems, synchronous condensers 
can frequently be used in place of added or larger transmis- 
sion lines. This is possible because, by supplying reactive 
kva, they assure efficient use of power lines. 
But condensers can do more than just cut conductor re- 
Pacific Coast system uses 50,000-kva hydro- quirements. They also provide voltage regulation on a 


gen-cooled condenser (top view), and 20,000- wholesale scale, and furnish rotating inertia for improved 
kva air-cooled unit (bottom view). system stability. 


id inimizing | , hydrogen coolin ‘ e ; . 
PE ENS Se Se — Custom-engineered to fill system requirements and to fit 
results in a design suited to outdoor operation, 4 


PERE EP eS RR ae eee ae installation conditions, Allis-Chalmers synchronous condens- 
use, and for industrial power-factor-correction ers can help you hold down transmission costs. For more 
opplications. information on units for utility or industrial applications, 

Ramrten oeetiine cane, sti atte ne hath call in your A-C representative, or write for Bulletin 


regulator and pilot exciter, is available for all : : ; 
, - Ticc 
eevsieeaiedunadaniay wiiee 05B7285. Allis-Chalmers, Milwaukee 1, Wisconsia, 


A-3960 


Regulex is an Allis-Chalmers trademark, “ 
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Cast Aluminum 


SUSPENSION and 
STRAIN CLAMPS 


«NY. 


4 


P 


A 


\ 


ZS 
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ALUMINUM 
TRANSMISSION 


LINES 


Anderson cast aluminum electrical products have 
been designed, engineered and manufactured to a 
“formula” laid down by the most exhaustive tests 
ever devised for power line equipment. Their 
superiority sets a standard of quality and perform- 
ance that is unsurpassed for rugged dependability. 


ranteed to withstand extreme load- 
n shock and stress reversals 
far in excess of rated capacities. 


Every safety factor has been engineered into 
Anderson Cast Aluminum Electrical Products... 
to insure uninterrupted power service plus low- 
ered maintenance time and costs. 
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DELIVERED WITH 
les55 MAINTENANCE 


S 


They STOP hysteresis 


and eddy current power 
losses. 


They PREVENT corro- 


sion, heating and anneal- 
ing damage to cables with- 
in the clamps. 


They ELIMINATE g& 
jumper splice failures... ggey TYPE "SD" 

use through cable strain STRAIN CLAMP 
clamps with continuous 
jumpers at strain points. 


TYPE “AS” 
SUSPENSION CLAMP 
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BE SURE... 
SPECIFY... 


cast aluminum clamps that 
will guarantee you more 
than 25% greater strength. 


BPE PU Rk 
Aa 


jnum Suspension and Strain Clamps” . . . con- 
of our nearest 20 representatives or write, 
elephone our home office. 


Aluminum & Bronze POWER CONNECTORS © CLAMPS * FITTINGS * ACCESSORIES 
for SUBSTATION @® TRANSMISSION @ DISTRIBUTION 


USSU SS eos 


P. O. DRAWER 2151 e BIRMINGHAM 1, ALABAMA 
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The Duke Power Company built a new large 
steam-electric generating plant near Leaksville, 
North Carolina, the Dan River plant. This 
plant uses Exide-Manchex batteries. They assure: 


POSITIVE OPERATION: Dependable perform- 


ance at ample voltage for operation of switchgear. 


INSTANTANEOUS POWER: High rates for 
switchgear operation with adequate reserve 
power for all other control circuits and for 
emergency lighting. 


LOW OPERATING COST: Extremely low 


internal resistance. 


i] Be ae eee, 
Seri. OR, 


ice 


Installation of 120-EME-17 Exide-Manchex botteries mounted on 
two-level rack ot the Duke Power Company, Don River plant. 


Outdoor circuit breaker installation at Dan River plant. 


LOW MAINTENANCE COSTS: Water required 
about twice a year. No change of chemical 
solution during life of battery. 


LOW DEPRECIATION: Sturdy, long-life con- 


struction. 


GREATER CAPACITY in a given amount of 


space avoids overcrowding. 


Various sizes and types of Exide Batteries are 
available in plastic containers. 


Exide-Manchex is your best battery buy for all control and substation services. 


1888 ... DEPENDABLE BATTERIES FOR 65 YEARS...1953 


EXIDE” and “MANCHEX" Reg. T.M. U.S 
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THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2+ Exide Batteries of Canada, Limited, Toronto 


Pat. Of. 


RLD 





supplies all types of 


FINISHED BARS 


to meet exact customer requirements 
8% --from one of the most complete 


STEER OFSTEOL TORS 


NERTTHING 


COLD FINISHED BARS 
HOT ROLLED BARS 
SHEETS 


in a large variety of sizes, grades, and 
finishes--for immediate delivery. 


g1tt* 


STAINLESS STEELS 


PLATES STRUCTURAL and many others 


pum 


“east ty 
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TOOL STEELS ALLOY STEELS 3 


stocks in the U.S.A. 


Harts off to Johnson Motors--the only manufacturer who has 
built a million outboard motors! It takes a truly superior prod- 
uct...with a long record for superior performance...to earn the 
buying confidence--that enables it to top the million mark in 
sales. A. M. Castle & Co. is indeed proud of its long association 
with Johnson Motors...and...to have supplied all types of cold 
finished bars used in the production of this outstanding product. 


Castle Has--EVERYTHING In Cold Finished Bars 


The heavy continuous demand for cold finished bars of all 
gtades, all shapes, and all finishes requires a large, extensive 
stock--ready to deliver. A. M. Castle & Co. has such a stock. 
Thus, Castle can give you quick delivery on rounds, flats, squares, 
hexes--in a great variety of sizes, grades, and finishes--in any 
quantity, large or small. 


And when you order from Castle--you’ll get exactly what you 
want...plus...fast, friendly, intelligent service on every order. 
That’s been a Castle tradition for over 61 years. And that is one 
of the main reasons why A. M. Castle & Co. is one of the largest 
independent steel distributors in the United States--with nine 
large, heavily stocked, fully equipped warehouses from coast to 
coast. For cold finished bars...and...EVERYTHING else in steel 
-phone A. M. Castle & Co. 
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‘ BO years unt ailing 


and NO TRACE of 


TIME-TESTED .. . PERFORMANCE-PROVED 


Through 30 years of uninterrupted service, this 
multi-gap resistance type arrester has protected the 
lines of a large Southern power company. “Service- 
engineered" by ESM Co. for long-life dependability, 
its porcelain housing was ventilated. 

Examination of the unretouched photos of the gap 
assembly show that ventilation kept the interior 
always dry and clean. All electrodes were still in 
perfect operating condition . . . no trace of gap 
corrosion. 

For 17 years the same time-tested advantages of 
gap ventilation have eliminated all moisture trouble 
from Crystal Valve Ventilated Gap Arresters. Free 
access of air in and out of hcusing means no mois- 
ture can accumulate to corrode gap electrodes, cause 

arrester failure. Result: A practically 100% record 
| of perfect protection on thousands of installations 
all over the world. 





For positive protection on every line, get the time- 
tested performance-proved reliability of Crystal 
Valve Ventilated Gap Arresters. 

Write today for illustrated folder with full details. 


Secret of 30 years’ de- 
pendability lies in gap 
4 : ventilation through this 


“4 ‘ opening in lower cap. 
Hy Same principle assures 
After 30 years, all reliability of today's 


electrodes are still e Crystal Valve Ventilated 
smooth, clean and un- 7 Gap Arrester. 


io 


corroded by moisture. 





ee eee agg al 


protection... €— 
GA P € o RR o & f o N : ) p ! [ | | ULTRA-SPEED Gap 


FOR FASTEST 
PROTECTION 


CRYSTAL VALVE! 9% 


Ventilated Gas | Y VENT OPENINGS 


ELIMINATE CORROSION 


LIGHTNING (ame foe om 


ARRESTER 


ELECTRIC SERVICE MANUFACTURING CO. 
PHILADELPHIA 32, PA. 


Represented in Canada by Lyman Tube and Bearings, Ltd., 
Montreal and Toronto 


CRYSTALLITE 
GIVES MULTI-PATH 
DISTRIBUTION 
OF SURGE 


i 


RE 


| a a gt 
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Wak into any one of Triangle’s factories and the first thing to 
greet your eye is a sign: “It Must Be Right!’ Then, walk between the long 


lines of whirling, pounding, busy machines. Every few feet you'll see those 
words — “It Must Be Right!’’ 


That philosophy has been the order of the 
day at Triangle ever since the moment, back 
in 1916, when the wheels first began to turn. 


Everything at Triangle, from product through Perhaps you too would benefit by doing busi- 
service, must be right. 


ness with a company who thoroughly under- 
stands its obligation to its customers. 


You'll like doing business with TRIANGLE 


policy. Every day they get extras in quality 
and service they had not been able to get 
elsewhere. 


Every day our customers benefit from this 


The Trade Mark 
of TOP Quality 


TRIANGLE TRIANGLE CONDUIT & CABLE CO. Inc. 


New Brunswick, New Jersey 


When 's.a Question off Camye Electrical Dawer— Speci TRIANGLE 
PF of 


MUST BE RIGHT! ® 
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CADWELD SPLICE 
OF 3,000 MCM CABLE 


CROSS SECTION 
CADWELD SPLICE 
3,000 MCM CABLE 
FOR any type connection, straight splice, Tee's, Y's, 
crosses, etc, of any size, #8 wire through 3000 MCM 
cable. Also bus, tubular bus or any electrical connec- 
tion of copper to copper or copper to steel. 


why? 


Greater current carrying capacity than the cable itself. 
Cannot loosen. 

Cannot corrode. 

Cannot burn up or melt out. 

Able to withstand surge currents. 

Every strand is welded into the solid copper mass. 
Easy to insulate because of small outer dimensions. 


Requires no outside source of power. 


SP ONAURYWHN 


Made with portable equipment—excellent for field use. 


ERICO PRODUCTS, INC. 


2070 E. 61st PLACE *® CLEVELAND 3, OHIO 


[] Send CADWELD ELECTRICAL CATALOG and place 
my name on permanent mailing list. 


ata) PRODUCTS, TAY Sg (2) Hove Representative Call 


NAME____ 


2070 €. 61st. PLACE COMPANY 
CLEVELAND 3, OHIO ADDRESS 


ZONE __ STATE 
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yclone-tired 


HELPING TO PRODUCE LOW-COST KILOWATTS 





B&W Cyclone-Furnace-Fired Radiant 


cae es. C3} ) Boiler for E. H. Werner Station 
News es 

i 
} - . i> 


This boiler supplies steam to drive a 62,500 kw, 3600 
rpm tandem-compound reheat turbine, which operates 
with an initial steam pressure of 1650 psi and temper- 
ature of 1000 F, with reheat to 1000 F. The unit has a 
normal continuous steam-generating capacity of 475,000 
pounds per hour, with a four-hour peak of 520,000 
pounds per hour. The design pressure is 1875 psi. 
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z 
HY 
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i) SECONDARY 
4) SUPERHEATER 


7 SORTER 


2m 
O 


es 





Serre ea 


Bomrscrie 


August 24, 1953 @ ELECTRICAL WORLD 





installation 
E. H. WERNER STATION 


Jersey Central Power & Light Co. 


Many outstanding design features are included in all phases of the new 
addition to Jersey Central Power & Light Company’s E. H. Werner Station 
to achieve a net heat rate of less than 9400 Btu per kilowatt hour. The new 
B&W boiler, for example, incorporates many advanced developments to 
provide low first-cost, high efficiency, and economical maintenance. These 
include: 


Cyclone-Furnace firing, with provision for burning coal or oil. 
Compact Furnaces. 

Low stack dust emission with no precipitators. 

Pressure Firing, with elimination of induced-draft fan. 

High Steam Pressure with Natural Circulation. 

High superheated-steam temperature. 

Reheated Steam. 


While these engineering features have been used in various combinations on 
many boilers, the new unit at the E. H. Werner Station is the first in which 
they all have been co-ordinated to achieve maximum savings. 


Jersey Central and its consulting engineers, Burns and Roe, Inc., chose 
Cyclone Furnaces as an economical way to reduce stack dust loading and 
prevent air pollution. Many other advantages were realized, including: In- 
creased availability . . . Increased safety . .. Reduced maintenance . . . Simpli- 
fied ash handling and disposal . . . Lower fuel costs . . . Wide load range. 


Many B&W Cyclone-Furnace-fired boilers are in operation, in various parts 
of the country, burning many different kinds of coal. The operating require- 
ments and the design conditions for these boilers include most of the varia- 
tions that can be expected in utility practice. We will be pleased to discuss 
with you the many definite advantages which Cyclone-Furnace-firing can 
contribute to your operations. The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 17, New York. 


& WILCOX 


BOILER 
DIVISION 
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et 
CONDUIT 


SPANG-CHALFANT 


Division Bf The National Supply Company 


GENERAL SALES OFFICE: 
RE) U Se) kOe ge 


District Offices and Sales Representatives 
in Principal Cities 


RIGID STEEL 


CONDVIT 


RIGID STEEL 


CONDVIT 


Today's modern steel plants use tremendous quanti- 
ties of electric power to operate the many complex 
steel producing and processing machines needed to 
keep up with demand for ste a products. 


Installations ef this type require conduit that . . . 


offers years of trouble-free service in a permanent 
installation. 

protects circuits in concrete-enclosed locations 
against pressure from concrete and corrosion 
from seepage. 

protects circuits in exposed interior locations 
against corrosion from atmospheric conditions, 
radical temperature changes and damage from 
contact with heavy equipment. 


So, when Patterson-Emerson-Comstock. Inc.. of 
Pittsburgh, specialists in steel mill construction, 
were called upon to build a new mill for a Pittsburgh 
steel manufacturer, they installed 112 tons of 1” to 
1” Spang “Cenlaco” Conduit throughout the mill 
to handle the electrical circuits. 


There were two reasons for specifying Spang: 


1. SPANG CONDUIT IS QUALITY-CONTROLLED 
Made from top-quality steel, Spang Central Con- 
duit is carefully controlled under exac ting condi- 
tions during forming and is thoroughly inspected 
to assure vou of a reliable product with years 
of service life. 


SPANG CONDUIT IS INSTALLED FASTER 
Because of its quality-controlled manufacture, 
Spang Central Conduit offers such working ad- 
vantages as easier bending, cutting and threading 
which saves time and money on installations. 
You'll be sure of getting the finest conduit when 
you specify Spang. Take your choice of ‘“Cenlaco,” 
“Central White,” “Central Black” or Spang EMT 
with the SPANGLEAM finish—all at your service. 
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PACIFIC 


ELECTRIC 
Control of End-of-Stroke OT TCE a 


CIRCUIT 
BREAKERS 


Oil-Hydraulic Energy Transfer and 


115 to 230 kv 
3 cycle 
to 10,000,000 
interrupting kva 
(at 161 or 230 kv) 


Ground-mounted (as 
illustrated) or 
common-base mounted 


(115, 138, and 161 kv) 


At left: 
Type RHE 196/230 kv 
3-cycle, 7,500,000 int. kva 
10-cycle closing 
20-cycle reclosing 
(minimum 15 cycles if ordered) 


Below: Contact-travel time chart showing open-close 
and close-open operations with oil in tanks 


~o 
@ 

2 
Da 
2 
c 

wi 


| | ~ Separate 


Fully Closed 


Multi-Use of Oil-Hydraulic Cylinder : iF “wed ae cy Arc Tips ioe ; Z”\ 5 
UP STROKE During Toward end é ‘ : Reclosi ing 19% Wisaiaiers 
Energy DOWN of DOWN a } . on | 


transfer to STROKE STROKE Minimum i ordered) 15 su hs 

closing Energy Orifice 

serings transfer to restriction 
opening absorbs 
springs shock 


At right: 
Operating Mechanism & 3 ; Re —— TIME -——-e  60-Cycle Bass 
with Doors Open 


pen Gap a 


l Contact Travel 
«O 
Me 

| 


Fasr Opening ... Important? ... Yes! cylinder and piston serves the dual purpose of (1) 


But equally important is stopping the mechanism transferring closing ene ral to the closing springs 
so it comes to rest without undue shock or rebound. on the up- ‘stroke, and (2) deceler rating the contact 
Also the breaker should open fully before reclosing —— toward the end of the down stroke (see 

epee te ac d a ¥ ae schematic diagrams at left). 
to prevent impairment of insulation during the criti- = 
cal surge time that follows interruption caused by OTHER FEATURES: 
repetitive lightning. @ Opening and closing springs and shock ab- 

How well Pacific Type RHE breakers perform in sorbers are outside of the tanks 
these respects is shown in the time-travel diagram at Nested Sliding Shoe (finger) Contacts 
right. Improved Interrupters 

Oil-hydraulic control of these end-of-stroke con- Easy manual emergency operation for load 
ditions is the reason why. The same oil-hydraulic switching as well as for test. 


PACIFIC ELECTRAG 
¢ MFG. CORPORATION 


5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA 
SALES OFFICES or AGENCIES OTHER FACTORIES: SANTA CLARA, CALIFORNIA; GARY, INDIANA 
in PRINCIPAL CITIES 
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SCHWAGER-WOOD 
TYPE TA SWITCH 


Here are two 


Schwager-Wood Switches 

—rated 230 KV—1200 amperes. 

The design of these switches incorporates 
the hinging of the blade over the rear 
insulator giving a substantial increase 
in the break distance. 

These switches conform 

to the highest standards and 

are available in all NEMA 

voltage and amperage ratings 

for outdoor air switches. 


Technical information and 
prices available on request 
from any of our regional 
representatives or the home 
office, 8024 S.W. 35th Avenue, 
Portland 19, Oregon. 

Phone CHerry 7588 


BAY CITY, MICHIGAN 
P. O. Box 287 
Johnson Sales Co. 
Phone 3-6413 


BILLINGS, MONTANA 
P. O. Box 619 

Victor L. Wisoki 
Phone 9-3175 


BIRMINGHAM, ALABAMA 
447 American Life Bldg. 
Walter E. Thompson Co. 
Phone 7-1017 


DALLAS, TEXAS 

P. O. Box 8071 
Tate-Scanlon Co. 
Phone Lakeside 1473 


DENVER, COLORADO 

100 13th Avenue 
Slaybaugh-Thompson Co. 
Phone AComa 5826 


SCHWAGER-WOOD CORPORATION 


High Voltage Switchgear - Substation Design, Equipment + Bus Fittings, Connectors PORTLAND, OREGON 


DES MOINES, IOWA 
5707 Waterbury Circle 
Charles L. Ward Co. 
George W. Swallow 
Phone 7-4769 


EL PASO, TEXAS 

P. O. Box 347 

Phillips Electric Eqpt. Co. 
Phone 3-1611 


KANSAS CITY, MISSOURI 
3122 Roanoke Road 
Charles L. Ward Co. 
Phone VAlentine 8895 


NEW YORK 7, N. Y. 
125 Barclay Street 
Russell D. Heath 
Phone Digby 9-1500 


OKLAHOMA CITY, OKLA. 
3125 N. W. Grand Blvd, 
Charles L. Ward Co. 
Harold E. Bates 

Phone Victor 3-3737 


PASADENA, CALIFORNIA 
P. O. Box 67-C 

A. B. Smedley 

Phone Syracuse 8-1174 


SALT LAKE CITY, UTAH 
550 W. 7th S. 

Clarence W. Silver Co. 
Phone 5-5378 


SAN FRANCISCO, CALIF. 
461 Market Street 

K. M. Ryals Co. 

Phone YUkon 2-5510 


TACOMA 2, WASHINGTON 
1914 Market Street 

Love Electric Co. 

Phone BR 4104 


HIGH VOLTAGE 
SWITCHGEAR 


BUS FITTINGS 


AND CONNECTORS 


SUBSTATION DESIGN 
AND EQUIPMENT 
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& H CEDAR TRANSMISSION POLES— 


Transmission line between Omaha, 

Nebraska, and Midian, Kansas. 

For more than fifty years, Page & Hill have con- 

sistently been improving the quality and service life 

of their poles through constant research in forest, 

laboratory and the users’ field. First with incised 

butt treatment, then with guaranteed saturation of 

preservatives, it later followed with fifteen years of 

pioneer work in the development and application 
of Pentachlorophenol. 


At every operation, constant research and lab- 
oratory control provide P & H Penta Poles with 


. 2 % has mae « 


5 
a 


a SE 
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1. Maximum service life 

2. Strength where needed 

3. Proper bearing in all types of soil 
4. Ease of handling 


In view of the high cost of labor and other installa- 
tion expenses, it is more necessary than ever that the 
supporting structures for transmission lines remain 
secure. Western red cedar, inherently durable, 
assures this dependability when fortified with Penta. 


The story of Page & Hill research with Penta is 
told in an attractive new brochure. Write for your 
copy today. 
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"It pays,” says Bob McCoy, citing case 
of Locke and American Gas & 


Electric Service Corporation 


ROBERT L. “BOB” McCOY 
If you haven’t met Bob McCoy... chief product planner at Locke... you 
probably know about some of his achievements. Bob gets around, plenty, 
helping Locke customers lick all kinds of tough insulator problems. His 


28-year experience came in mighty handy in this case of AG & ESC which 
Bob describes for you here. Bob's ovr man . . . but remember, when you've 
got a “toughie,” he’s yours for the asking! 


support the large, hollow copper conduc- 
tors used on the TIDD 500 kv experi- 
mental line, Locke designed and furnished 
a radically new articulated suspension 
clamp, much shorter and lighter than con- 
ventional clamps. Overall length of the 
new Locke clamp is 18 inches long, com- 
pared with the 32 inch overall length of a 
conventional clamp. 


New Corona Shield Developed — To lick 
the corona problem on the TIDD 500 kv 
transmission line experiment Locke de- 
veloped a new concept in corona shields. 
These shields graded the insulator strings 
and suppressed corona on the lower, 
highly stressed units. They also enveloped 
the suspension clamp, thus removing it 
from the high voltage field and suppress- 
ing corona on any part of the clamp itself, 
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Valvable New Data was revealed by ex- 
tensive flashover tests conducted in the 
Fred M. Locke High Voltage Laboratory 
on varied suspension strings. These flash- 
over tests were made with the insulators 
supported in a specially developed test rig 
to simulate true electrical conditions. As 
a result, important data was developed 
which helped establish the proper num- 
ber of insulators to use per string. 















W hen American Gas & Electric Service Corporation planned a new high voltage 


system, Locke was given an early opportunity to participate. 


The first job was to cooperate in the company’s Tidd 500 kv transmission 
research project. Pictures below show some of special products developed by 
Locke to help lick the big problem of corona suppression. 


“All of these ‘service extras’ in research and new product design are included 
in the regular price you pay for Locke insulators,” points out Bob McCoy. 


“Remember this case next time you're dealing with 
high voltage insulators and related fittings,” says 
Bob. ‘“‘You’ll save time and money if you make 
Locke a member of your high voltage design 
.. right from the start!” 


team . 


Hot Line Work Made Easier and Safer— 
At the conclusion of the TIDD tests, it 
was decided that 330 kv best suited the 
system’s requirements. The entire prob- 
lem was re-studied with an eye toward 
reducing size and cost and to make hot 
line maintenance easier and safer. The 
light weight, aluminum corona shields 
which can be removed and replaced on 
the suspension strings by removing only 
one self-locking nut was Locke’s answer 
to the hot line maintenance problem, 








After the experimental Tidd tests, it was decided that 330 kv best suited the needs 
of the system. The problem was re-studied to reduce size and cost, and to make hot 
line maintenance work easier and safer. 


Here again the pictures show what Locke did to help overcome this problem. 


> 


Shield Removal Made Easier—In the case 
of the dead-end strings, Locke developed 
shields which can be removed and re- 
placed by removing only two self-locking 
nuts. Instead of the shield being made in 
two halves, a one-piece shield was de- 
veloped having an opening on the under 
side to clear the jumper loop. This one- 
piece shield was supported by two sup- 
ports from the upper side with which 
bolts for attaching to the strain yoke were 
made integral. 





LOCKE DEPARTMENT 


GENERAL ELECTRIC COMPANY 
BALTIMORE, 
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Lines Now Operating—Today the first o 
these extra high voltage lines is in ope: 
tion at 138 kv on the system of the Ag 
palachian Electric Power Company. H 
of this line is Locke equipped. Within th 
next few months this line is expected t 
be energized at 330 kv. 











LOCKE welcomes unvusval 
like this to assist its customers, 




















PITTSBURGH PUBLIC UTILITY 


Uses this New Way to 
EXPAND SERVICE © pi 


MOTOROLA 2-WAY RADIO 


coordinates Duquesne Light Co. operations—gives 
instant push-button contact with 80 mobile crews. 


Progressive companies everywhere—like Pittsburgh’s 
Duquesne Light Co.—choose Motorola 2-way Radio to 
improve service at lower cost. Motorola speeds communi- 
cations, greatly increases efficiency of mobile units, saves 
outage time and mileage throughout Duquesne’s 800 
square-mile network of power lines. 

Motorola job-tested components and circuits give lowest 
overall operating and maintenance costs. Eight exclusive 
features guarantee top performance, durability, obsoles- 
cence-proof design. 

Write today. Let a friendly Motorola engineer in your 
vicinity give you the money-saving 2-way Radio story. 


Write to Dept. 2286-EW today. 


2-way Radio 


Motorola 


bn PCL eC) rae a Cea) ye 


B ARY ‘OF MOTOR 


900 N. Kilbourn Ave., Chicago 51, Illinois e Rogers Majestic Electronics Ltd., Toronto, Canada 


oe 


Uni-Channel Sensicon Dispatcher. Serves as 
a fixed or mobile station. Ruggedly built. Exclusive 
“Permakay” wave filter eliminates 15 nuisance tuning 
adjustments forever. 


America’s Leading Companies 
Cut Costs with Motorola 2-way Radio 


@ Pullman-Standard Car Mfg. Co. 
e@ Bethlehem Steel 

e@ Eastman Kodak Co. 

e Timken Roller Bearing Co. 

e Pittsburgh Plate Glass Co. 

e Commonwealth Edison Co. 

e Kennecott Copper Corp. 

e Allis-Chalmers Mfg. Co. 


Motorola... Leader and 
Specialist in 2-way Radio 


WHEN ANSWERING THIS ADVERTISEMENT, PLEASE MENTION “ITEM 5360” 
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COMPARE THIS NEW METER sOCcKET— feature for fe 
More Wiring Space becaus® (1) hubs are cast on outside of socket 
and (2) compact design of insulated mounting base. 

p with other Square D equipment 


Simple Installation — Lines u 
for better appearance. 
rtical oF horizontal 


aws can be positioned for either ve 
i eld— without special tools. 


mounting — 
the field. 


5th and 6th Jaws ce> be eas 
MEETS EE! and NEMA STANDARDS — with either 2 oF 3 hubs, 
threaded reat opening. 


with or without back breakout. Als 
Another example of Squar ADERSHIP 


| -— 


Reversible J 
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IS A Stancacd, TRANSFORMER 


Mandard 


OF 


@ If transformer failure keeps your linemen busy 
removing distribution transformers and installing new ones, then it’s 
time to investigate Standard Transformers as a solution to your prob- 
lem. Once a Standard Distribution Transformer is installed on a line, 
it’s there to stay ... silently channeling current to your customers. 


W hat makes Standard Distribution Transformers 
such dependable “watch dogs’? Close examination discloses sound, 
basic construction in full accordance with ASA and REA standards. 
Outstanding features set them apart from others as an indispensable 
and integral part of your distribution system. Covers are moisture- 
proofed with Neoprene gaskets which prevent oil leakage. They can 
be easily and quickly removed, allowing immediate access to vital 
parts. A rugged, copper-bearing steel tank houses the low-loss core 
assembly of non-aging, varnish-coated, silicon steel sheets. Specially 
designed core clamps hold core rigidly in place assuring quiet, trouble- 
free operation. These, plus numerous other construction features, 
demonstrate Standard Transformers to be helpful in solving your ex- 
cessive maintenance problem. 


Naturally, you want more information concern- 
ing Standard Distribution Transformers than that which we have pre- 
sented in these limited words. Your nearby Standard Transformer rep- 
resentative has answers to your questions. Call him. Let him show you 
how Standard Distribution Transformers can help you maintain the 
excellent service your customers deserve. 


August 24, 1953 @ ELECTRICAL WORLD 





< 


Type A. OISC Conventional 
Distribution Transformer, 15 
KVA, single phase, 60 cycie, 
with side wall mounted high 
voltage bushings. Standard 
construction for voltages 5 

Were sizes through 100 


> 


Type CSP. OISC Distribution 
Transformer, 15 KVA, single 
phase, 60 cycle, with primary 
lightning arresters, internal 
fuses, low voltage circuit 
breaker and side wall mount- 
ed high voltage bushings. 
Standard construction for volt- 
ages 5 KV and less and sizes 
through 100 KVA. 


TRANSFORMERS ARE 
YOUR DISTRIBUTION 


NEW TANK WALL BUSHINGS —» 


New bushings permit “‘flick- 
of - the - wrist’ line insertion 
without tools. No live parts are 
exposed. Terminal compres- 
sion stud keeps easy-to-grip, 
insulated porcelain cap from 
falling off when unscrewed to 
receive primary leads. Cables 
can be brought in from either 
side and held securely by pres- 
sure from the clamping shoe. 
Makes for faster, safer, easier 
installations. 


<—JAP CHANGER SWITCH 


Standard’s new Tap Changer i 

Switch embodies a_ contact- 

making assembly with a brass 

wheel for positive contact. Lm NSO 
Normal settings are with 4-tap PE arinerw, | Accean 
voltage section. 22 % taps hel 
within 10% range of normal 

rating. Standard supplies trans- 

formers with 4 taps above or 

below, or half above and half 

below as specified by the cus- 

tomer. This is available at no 

extra cost to you. Contact-mak- 

ing points are submerged in 

oil with the handle well above 

oil level. 


THE STANDARD TRANSFORMER COMPANY 


Trade Mark @ 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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EVER TAKE A METER READING 


ON YOUR 


COMMUNICATION SYSTEM? 


Bell System communication engineers will help you 
take a good, close look at your communication sys- 
tem ...at no cost to you. 


Your Bell Telephone Company will make a com- 
prehensive survey to help you get the best use of 
your facilities...local exchange, long distance, 
mobile, teletypewriter, metering and supervisory 
control ... all the communications you use. More 
than one hundred studies are now underway for 





== 


PRIVATE-LINE TELEPHONE TELETYPEWRITER MOBILE TELEPHONE 


major pipe lines, power companies and railroads. 


These surveys include recommendations to give your 
operation the best communications at the lowest 
possible costs. Many companies have changed. 
rearranged or added services on the basis of these 
surveys. 


¢ If you are interested in a communication survey by 
Bell System experts without charge, call your local Bell 


Telephone representative now. 


BELL TELEPHONE 


METERING CHANNELS SYSTEM 
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| Lis / in any field, 


KP - there’s 
one 
is efficiently 


BASIC datas C1 


reference... for specific 
data on your 
needs. 


we 


A handy reference 
of structure designs, 
test data and tables 
from which many of 
the country's leading 
transmission lines 
have originated. 


THE X-BRACES - - - 
Hughes Brothers pioneered X-Brace construction, worked out the structural 
theory and confirmed it by full size tests. 


THE ARMS - - - 


Hughes Brothers lead in developing, testing and manufacturing factory 
assembled double arms. 


THE KNEE BRACES - - - 


Patterned after the X-Brace, another Hughes first for modern transmission 
structures, 


THE RIDGE IRON - - - 
Many Hughes designs are widely accepted as standard construction. 
Design Data are avilable for all voltages from 13.2 Kv. to 230 Kv. 
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FOUNDED - 1921 Ly INCORPORATEO 
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A typical group of Wagner Transformers nearing 


transformers up to 60,000 kva. Bulletins TU-180 


completion at the Wagner plant. Wagner has all and TU-181 give information on the complete 


the facilities necessary to manufacture power Wagner Transformer line. Write for your copies. 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave. ¢ St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS © TRANSFORMERS © INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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_ TRANSFORMERS 


built to provide utmost 
reliability and service 


continuity... 


Wagner has been building power _ users power transformers that will 


Bg acetate “ssi, 


transformers for more than sixty provide utmost reliability and 


years. The knowledge gained and — Service continuity. 


the facilities acquired in all those —That’s why you will find Wagner 
years make the building of fine Power Transformers the first 
power transformers part of the choice of a great many industrial 
day’s work at Wagner. and power companies. That’s why 


it will pay you to consult Wagner 


. . ee ” 
-ngineering “know-how 
Years of eng & on your next power transformer 


—Wagner’s insistence on the use installation. Wagner maintains 


of only the highest quality mate- thirty-two branch offices, located 


rials—carefully controlled produc- in principal cities, for quick con- 


tion methods—rigid inspections venient engineering service and 


and tests all combine to assure consultation. 


This Wagner Power 
Transformer, rated 
20,000 / 25,000 / 
33,000 kva, is in- 
stalled in a midwest 
power plant. 


rec 
eee 


One of ten oil-filled 
Wagner Power Trans- 
formers, each rated 
5000 kva self-cooled, 
6667 kva forced air- om 
cooled, at a sub- = 
station in New 
Orleans. 
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KUHLMAN Patent No. 1,933,140 


1,933,140 


Ww. F. GAKLE 


Oct. 31, 1933. 


TRANSFORM 


Filed Jan- 


ER AND METHOD Q 


F MAKING SAME 


29, 1929 


Patent No. 1,933,140 was the first of the modern core designs. 


Predating all other modern core forms, the Kuhlman 
Electric Company in 1929 applied for a patent on a 
radically different core design that improved the 
magnetic circuit and reduced substantially the weight 
of transformers. This was Patent No. 1,933,140—the 
original Bent Iron Core. 

The patent was granted in 1933. For two years 
thereafter Kuhlman experimented further to make this 
core suitable for production. Then in 1935 the first 
Bent Iron Core transformer was put on the market. 
For the following three years it was the only core of 
its kind available to the electrical industry. 

About 1938 cold-rolled, oriented grain, silicon steel 
was introduced to industry. Kuhlman engineers were 
quick to realize the advantages of the Bent Iron Core 


in fully utilizing the characteristics of this steel. Cold- 
rolled silicon steel provides a natural path for the 
magnetic flux in the core. This results in a reduction 
of exciting current by as much as 75%, and provides 
a further weight reduction. But, in order to obtain 
these advantages, it is necessary to construct the core 
in such a way that the magnetic flux can follow a 
continuous path parallel to the grain of the steel 
through a minimum number of air gaps. 

This was no problem for Kuhlman. The Bent Iron 
Core had been constructed in just that way for the 
previous five years. There can be no doubt, then, 
that the Bent Iron Core—patented in 1933—20 years 
ago—is the forerunner of all magnetic improvements 


in modern transformers. 





ANNIVERSARY OF 


HERE'S HOW IT’S MADE 


Another operator completes the bending by over- 
First, the laminations are cut to size and iaqgitg: sue ennai Seeitin Lees Se cont 


stacked. The operator clamps the stacks onto 


side of the vise hold down each lamination as it is 


@ fydenaile feling canslien which bends folded into place. The inner laminations have been 


them over a form into a U-shape. Before 
removing the pressure, the operator applies 
a clamp to the laminations to hold them in 
place. 


After the cores have been bent they are bound with wire 
and annealed to relieve the stresses caused by bending. 
Here are two annealed Bent Iron Cores next to the coil to 
which they will be assembled. 


cut shorter so that the outer ones will overlap. 


The assembler has disassembled a core and is now 
filling the coil lamination by lamination. The lami- 
nations retain their shape because they have been 
annealed. As soon as he has assembled a core to 
the other side of the coil, he will bind the whole 
assembly tightly together. 


This is a recent variation 
known as the BIE. Notice 


manufacture of 
higher KVA rating without increasing the 
the transformer. 


ELECTRIC COMPANY, BAY CITY, MICHIGAN 
CRYSTAL SPRINGS, MISSISSIPPI 


EXPORT REPRESENTATIVES: /nfernational Standard Electric Corporation, 
50 Church Street, 15th Floor, New York 4, New York. Cable Address: Microphone, N.Y. 





Special tank bracing with- 
stands pressures of +10 
psi for ratings of 44 KV 
and less, ar +15 psi for 
higher ratings. Radiators 
are sturdy, yet accessible 
for cleaning and painting. 


Every Uptegraff Power 
Transformer is thoroughly 
tested before shipment. 
Modern test equipment in- 
cludes a 1.5-million volt 
surge generator. We are 
fully qualified and equipped 
to make all NEMA, AIFE, 
ASA and other tests up to 
10,000 KVA. 


Long Life and Low Maintenance 


/ assured by important features 


of Design and Construction 


The under surfaces of all 
Uptegraff Power Trans- 
formers are treated with a 
heavy coating that pro- 
tects inaccessible areas 
against corrosion. 


Toeliminate leaks in sealed 


joints, a modern - 
sensitive docivsnis teak 
detector is used. It will 
find leaks as small as one 
ounce of air per year! 


Made in sizes to 10,000 


- KVA, 11S KV for indoor 


or outdoor service. Oil or 
askarel filled. Uptegraff 
transformers meet the 
standards of ASA, NEMA 
and AIEE, and are fully 
guaranteed, 


Tanks are thoroughly 
cleaned by shot blasting 
to prepare surface before 
poe paint coats are 


R. E. Uptegraff Manufacturing Co. 


Scottdale, Pa. 
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Transmission Towers by AMERICAN BRIDGE | 
handle nation’s first 
330,000-volt line 


@ The first leg of the American Gas and Electric 
Service Corporation’s projected high voltage trans- 
mission network has been completed with the con- 
struction of a 63-mi. 330,000-volt, double circuit link 
running from Appalachian Electric Power Com- 
pany’s Kanawha River, W. Va., station to its Philip 
Sporn plant. 

The towers for this record-setting line were de- 
signed and fabricated by Américan Bridge as the 
result of valuable data gathered from the A. G. & E. 
sponsored 500,000-volt test line at Ohio Power Com- 
pany’s Tidd plant, Brilliant, Ohio, in cooperation 
with other manufacturers of high voltage transmis- 
sion line equipment. 

These towers are approximately 150 feet tall and 
carry 6 conductors of 1,275,000 C.M., A.C.S.R. ex- 
panded cable (1.6"O0D). The towers are designed for 
straight-line spans of 1700 ft. 

The technical knowledge and field experience 
American Bridge has acquired in this and hundreds 
of other transmission line installations may be 
just the answer to your tower problems. Our engi- 
neers welcome an opportunity to figure with you 
without obligation. Just write to the nearest office 
listed below. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in: AMBRIDGE + ATLANTA + BALTIMORE + BIRMINGHAM * BOSTON 
CHICAGO + CINCINNATI * CLEVELAND + DALLAS - DENVER » DETROIT * DULUTH » ELMIRA 
GARY + MEMPHIS + MINNEAPOLIS + NEW YORK + PHILADELPHIA + PITTSBURGH 
PORTLAND, ORE. - ROANOKE + ST. LOUIS - SAN FRANCISCO + TRENTON 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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DESIGN REDUCES FOUNDATION INSTALLATION COSTS. and variable leg extensions as shown above. Many other 
Important savings in time, labor, and materials were simplified installation and frill-free construction fea- 
made possible through use of steel grillage earth anchors tures are obtained through American Bridge designs. 


AMERICAN BRIDGE 
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TRANSFORMER 


Congplltis Li of Regulatisg Gujpmeit 


L cemmeass service is the key word in the 
operating and public relations pictures of today’s 
utilities. Every piece of equipment is important 
in your system if your customers are to enjoy con- 
tinuous power at constant voltages. And depend- 
able service is actually a matter of dependable 
equipment... equipment with a margin of safety 
that protects your customers . . . equipment that 
helps you retain their “good will.” 


Now, you can get Moloney Electric quality in 
pole type step voltage regulators as Moloney 
completesits line ofregulating equipment 

which includes Step Voltage Regula- 

tors, Regulating Transformers, and 

Load Ratio Control Equipment on 

Power Transformers. 


All the “extra values” that are 

the mark of Moloney equip- 
ment can be found in these new 

pole type regulators. More de- 
sign, more craftsmanship, the fin- 

est materials provide an even wider 
margin of safety—so important in 
today’s operating picture. 


Taking advantage of their recent entrance into 
the Pole Type Regulator field, Moloney engi- 
neers have been able to incorporate into their 
regulator, the features which operating groups 
have found desirable. These new Moloney Pole 
Type Step Voltage Regulators are built to meet 
your present—and future—needs. 


The units are available in all standard voltage 
and current ratings. They provide a plus or 
minus 10% voltage regulation in 32 equal %% 
steps of rated voltage. Since they are self-con- 
tained and automatic, they are ideally suited for 
remote locations . . . rural feeders and lightly 


Transformey . oad Rati trol Transformers 


loaded urban lines. 


Moloney has kept quality high and size and 
weight at a minimum. By using the famous 
Moloney HiperCore wound core design, a light 
weight, compact, more efficient core-and-coil 
assembly is achieved. This core-and-coil unit 
together with switching reactor, current trans- 
former, and switching mechanism is of unit type 
construction for ease of inspection and handling. 


Most parts of the switch mechanism incor- 
porate the same operating principle as the 
performance proven Load Tap Chang- 
ing equipment as supplied on large 
Moloney Voltage Regulators and 
Transformers. The motor driven 
switching mechanism operates 
through a Geneva gear, spring 
accelerator-decelerator type 
transmission to provide a de- 
pendable sharp snap action to 

current interrupting contacts. 


The control cabinet can be removed 
from thetank wall for easy access mount- 
ing atthe pole base. Complete automaticand 
optional manual control is provided. Adjustment 
and voltage level rheostats permit installation 
and calibration of the regulator with system volt- 
age as the regulator is installed without incor- 
porating an external power supply. The control 
instruments and equipment are mounted on a 
single removable panel for service shop mainte- 
nance inspections. 


Consider the many “years ahead” features of these 
fine, new Moloney Pole Type Voltage Regulators 
... consider the reputation of Moloney products 
for long service and dependability . . . consider 
everything and you'll make it Moloney all along 
the line. 


MOLONEY 


ELECTRIC COMPANY 


Manufacturers of Power Transformers Distrthution 


Step Voltage Regulators + Unit Substations 


FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA «+ SALES OFFICES IN ALL PRINCIPAL CITIES 
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EDITORIALS 


Current Transmission Practice 


The reader may well be one of those who has 
asked why Electrical World has not made re- 
cently a survey of transmission lines like those 
presented “a few years ago.” Time slips by 
fast. Those surveys were made in 1927 and 
1929——practically 25 years ago. But there was 
little point in conducting a survey of lines in the 
early thirties (the lean years). And the intensive 
studies of lightning during the ensuing decade 
made it desirable to await their results. 


But now the chorus of requests has been an- 
swered. In this issue Electrical World presents 
the significant technical details of 281 transmis- 
sion lines of 100 kv and up. Whenever anyone 
now desires to know the trend of practice as to 
structures, insulation, conductors, clearances, or 
grounding, he can refer to these design samples 
as an authoritative index of practice. Validity 
is vouchsafed by the fact that they embrace the 
whole country and are confined essentially to 
lines designed or built in the past decade. In this 
way they reflect the application of the lessons 
learned during the industry’s intensive study of 
lightning itself and the counter-measures effec- 
tive in controlling it. Those who saved copies 
of the 1927 and 1929 compilations (long out of 
print) can compare design of the two eras and 
sense why modern practices have so greatly im- 
proved the non-outage performance. 


Collecting, collating, tabulating, and interpret- 
ing the voluminous mass of information was no 
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casual task. It took more, far more, editor-hours 
than were envisaged when the operation was un- 
dertaken. There are, however, no regrets. Elec- 
trical World cherishes the confidence imposed 
by its readers in the tacit promise that when 
statistical-technical round-ups are desired, its 
editors will undertake them. 


Whenever such a compilation is made, there 
is usually the double-edged fear that either o1 
both of two things may happen. First, some well- 
meaning but inexperienced engineer may use 
the average values of the tables as a direct guide 
for design of a new line. No such tabulation is 
safely a blind, formalized guide to follow in 


short-circuiting any sizable part of the design 
analysis for a new line. 


The second is the temptation for editors to 
interpret the data in broad-brush generalizations. 
Our editors disdain to transgress in this respect. 
They have merely lifted out significant items for 


re-presentation in separate tables to show trend 
values. 


Data in the transmission survey are compre- 
hensive, they are authentic, and they are signif- 
icant. They cannot be found anywhere else in 
comparable form. They constitute at the very 
least a basis for checking proposed designs of 
transmission lines to determine whether, all 
factors considered, the details are in line with 
a cross-section of established practice. 





Let’s Change the Rules 


The great game of politics is remarkable for one thing— 
the number of times the rules are changed. Since the 
time of Caesar political parties and interest groups have 
tried to change the rules in their favor. This is the prin- 
ciple behind such moves as Roosevelt’s attempt to pack 
the Supreme Court, the frequent gerrymandering of po- 
litical subdivisions, and the fight to eliminate the filibuster 
as a Senate weapon. 

Since the mid-thirties the Federal Power Commission 
has been one of the strongest regulatory bodies controlling 
the electric utility industry. The Democrats gave it exten- 
sive powers. Apparently they were satisfied with it as it 
cracked down on the private companies. But the FPC 
is a quasi-judicial body. It makes its rulings according 
to its own interpretations of the laws involved. Its deci- 
sions are subject to the nation’s courts. Recently in more 
and more cases the FPC has been finding that the private 
companies have been on the right side of the law. The 
courts have been supporting these decisions. 

Such conditions are intolerable to the federal power 
proponents. Naturally the thing to do is to change the 
rules. In the closing days of the 83rd Congress a group 
of 17 senators favoring federal power introduced a bill 
to give Congress veto power over licenses issued by the 
FPC. The veto would be applicable to any license issued 
where the proposed project deviates from a federally drawn 
basin development plan. And most of the 17 senators are 


Democrats. They want the rules changed. And if that 
isn’t politics, what is? 


Get That Shore Site Now 


Population density of the U. S. A. on an area basis 
is about 55 inhabitants per square mile. A new sort of 
population density seems to be acquiring significance. 
This is shore-line density. If all 165,000,000 Americans 
decided to go to the 16,500,000 (plus or minus) ft of 
Atlantic, Pacific, and Gulf shore line, the density would 
be 10 per ft—10 deep waiting for the plunge or the sail. 
Cities are mindful of congestion; so one by one they are 
buying shore frontage to convert into recreation parks. 

Stamford, Conn., is about to do this or at least the 
courts have granted the city condemnation rights for 
acquisition. The ominous fact is that the land the city 
is seeking is that purchased by the Connecticut Light & 
Power Co for a power plant site. But proceedings in the 
zoning board went adverse to the company. Now the 
city decides it wants the land and is apparently on its 
way to exercise its prior right. 

At this stage it is not clear what a power company can 
do to establish its own brand of public need and con- 
venience for power plant purposes when it assembles 
and pre-tests a plot peculiarly appropriate for the pur- 
pose. Civic convenience and necessity, even if only for 
recreation purposes, seems to take precedence. 

In the some 3,000 or so miles of our total usable coast 
line there are comparatively few spots that offer a group 
of advantages for a power site—deep channel, ample 
condensing supply, rail connection, transmission get-away. 
good foundation, etc. Some of these points are likely 
to be adjuncts of a beach area that the nearby community 
might contemplate with a longing eye. 
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It looks, therefore, as if early moves should be made 
in some areas to acquire plant sites, lest the preliminaries 
and official sanctions prompt the civic leaders to earmark 
those feasible sites as public playgrounds on an assertion 
of a health-need. 


The Engineers Take Over 


The appointment of Wilbur A. Dexheimer as Commis- 
sioner of Reclamation is certain to be followed by sig- 
nificant changes in bureau policies. As Dexheimer said 
soon after he succeeded Michael W. Straus, “Engineers 
are now going to run the bureau.” 

Despite the fact that the bureau is one of the federal 
government's biggest construction agencies, Straus, its boss 
for some seven years, was a newspaperman. He had a 
flair for publicizing the bureau; but when it came to engi- 
neering details and policy, he had to rely on his subordi- 
nates. Dexheimer, on the other hand, is a veteran bureau 
employee. His last job was assistant chief of construction 
in the bureau’s Denver headquarters. He is at home with 
blueprints and slide rule. And because he has had con- 
siderable field experience, he can understand the many 
difficulties that arise in constructing huge power projects. 
No doubt he will also be able to draw on his broad 
experience to minimize or solve them. 

A similar change has also taken place in the bureau’s 
California office. There .Clyde H. Spencer, who has been 
construction engineer at Hungry Horse Dam, has replaced 
non-engineer Richard L. Boke. 

The industry will welcome these two changes. If the 
federal government is to continue spending millions of 
dollars annually for power, irrigation, flood control, and 
other projects, the money should be spent to best advantage. 
With practical, level-headed engineers in control of the 
activities of the Bureau of Reclamation the nation’s tax- 
payers will have fewer worries on the way their money is 
being spent. 


Water Systems Sell Appliances 


For every pressure water system sold to a farm or 
other rural service customer, the dealer also sells an 
average of 2.7143 other electrical appliances that require, 
or are associated with, the availability of running water. 
That’s pretty exact figuring, out to the fourth decimal. 
And it may be right, or nearly so. 

But whether or not 2.7143 is exactly right or only an 
approximation is not important. What is important is 
the fact that purchase of a water system makes the 
buyer an interested prospect for the sale of a water 
heater, an automatic washer, a dryer, and other appli- 
ances. This is something for the dealer to remember 
and the electric utility, too. 

Speaking of remembering, we must not forget to tell 
where that 2.7143 came from. Ed Smith, who heads up 
rural service for the Dayton Power & Light Co, re- 
ported that dealers in his company’s area sold 399 water 
systems last May, which was “National Water Systems 
Month”. And the same dealers in the same month also 
sold 1,083 electrical appliances that require running 
water for their operation. Dividing 399 into 1,083 gives 
2.7143. 
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The Issue’s News Highlights—Republican Administration 

has taken the lid off its long-range federal power policy, 

| in a statement made by President Eisenhower and 
Interior Department aides. 


“An active Communist cell’ has reportedly been uncov- 
ered in San Francisco area public utilities. Pacific Gas & 
Electric dismisses five as “poor security risks.” 


Five-man investigating team is looking into operations 
of Bureau of Reclamation, preparatory to making 
z recommendations for reshuffling agency. 


Heat & Power ask Franklin Circuit Court, Frankfort. 
Ky., to set aside Kentucky PSC order authorizing East 
Kentucky Rural Electric Co-operative Corp to build 
400 additional miles of transmission lines to serve the 
co-ops $30 million steam plant now under construction 
at Ford in Clark County. 


Kentucky Utilities, Louisville G&E, and Union Light, 


Tampa Electric buys land for new power plant for $107,- 
125... 362 Virginia E&P employees have successfully 
completed the company’s two-year-old distribution 
transformer training program . . . Carolina P&L’s “fire 
fighting campaign” in Tide Water area has already 
reached 93% of its 950 kw quota of commercial cook- 

ing installation. Prior to this campaign there was 

practically no electric commercial cooking in this area 

. South Carolina E&G lets building enlargement 
contract for third unit of 100,000 kw. 
are 75,000-kw each. 


First two units 


Off the New England Wire—Celebrating the advent of its 
100,000th customer, Hartford Electric Light presents 
Mr & Mrs Armand J. Loranger with an electric clothes 
dryer at their newly occupied ranch-type ranch. Com- 
pany’s first customer was put on the line in 1883... 
Eastern Utilities Associates, serving southeastern 
Massachusetts through companies in Brockton-Paw- 
tucket-Fall River area, report industrial energy sales 
exceeding the previous summer record for June. 


Public Service of New Hampshire’s allowed rate hike 
did not result in 5.65% return on rate base established 
by PSC as equitable in the past 12 months. Pres A. 
R. Schiller states that with such a low return it is 
inevitable that company will have to pay higher interest 

. rates for new money, which must result in permanently 
increased costs of electricity to consumers. It will’ sell 
$7 million first mortgage bonds due 1983 shortly. 


‘ m Dayton P&L adds 4,775 residential customers in first seven 
months of 1953 which is “greater than entire year of 
1949 and the greatest annual increase in new customers 
in history of company.” Pres Kenneth C. Long has 
announced. 


Scranton Electric and UWUA-CIO are still continuing 
general contract negotiations. The 22¢-an-hour increase 
mentioned on this page on Aug. 17 refers to an adjust- 
ment under discussion for one job classification only. 
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Off the Washington Wire—lInterior officials believe deal 
can be worked out for power exchange between SPA 
and Missouri G&T co-ops. This arrangement would 
replace the lease-purchase contracts between SPA and 
the co-ops which were ruled out by Congress. Negoti- 
ations on the substitute agreements were under way in 
Washington last week . . . Harvey Aluminum, Inc, is 
asking FPC for a preliminary permit for a proposed 
1,475,000-hp hydro project on Copper River in Alaska. 


Leslie Surginer, REA controiler, is stepping out of 
the agency August 28 to take a job with the Army 
Audit Section . . . Bureau of Reclamation has signed 
20-year contract to serve City of Rock Rapids, Iowa, 
with power from Missouri River basin hydro projects. 
Contract provides for 1,500 kw of firm capacity 


with an estimated annual consumption of 6,750,000 
kwhrs. 


First atom-powered electric “package” plant, patterned 
after the submarine propulsion unit being tested by AEC 
at Arco, Idaho, may go to the U. S. Army. These plants 
can be used at army installations where fuel is a prob- 
lem. To run these plants it will probably cost 3¢ to 
6¢ a kwhr but they can still compete with other fuels 
because of transportation costs. 


Grays Harbor PUD buys 2.6 mile single-phase distribu- 
tion line in Fords Prairie area from Puget Sound P&L 
for $8,400 . . . Ohio Edison buys 144-acre plot for 
$259,000 for a new service center in Fairlawn. 


Arkansas-Missouri Power plans to sell $2 million bonds 
due 1983 . . . Atlantic City Electric proposes to sell 
around $15 million bonds preferred and common stocks 
early next year . . . Standard G&E will distribute to its 
commonholders of record Aug. 25 one common share 
of Duquesne Light for each four common shares of 
Standard held . . . Mexican L&P’s Chairman George S. 
Messersmith says that the “very difficult cash problem” 
of past few months has made it necessary to slow down 
the expansion program. 


Missouri P&L gets PSC approval to increase rates $445,- 
000 a year, effective Aug. 16... Kittery (Me.) Electric 
Light reduces rates for large-users by about $7,000 a 
year . . . British Columbia Power Commission reduces 
first block in all residential and commercial rates by 2¢ 
per kwhr in Quesnel, William Lake, and Terrace, B. C. 


Congratulations—Middle West Service elects Vice Pres 
Edwin Vennard President to replace K. D. Carpenter, 
and Vice Pres R. McClanahan executive vice president 

. Carl J. Forsberg, Lake Geneva district manager for 
Wisconsin P&L, becomes utility’s vice president in 
charge of operations . . . Charles A. Macfie is named 
president of Revere Copper & Brass, succeeding James 
M. Kennedy, who is elected board chairman and chief 
executive officer. Revere also elected Robert M. Lake 
vice president of the Rome Division. 
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The President says 
“| fully approve” as... 


Chief tenets... 


© Primary responsibility for supplying 
power needs of an area to rest with the 
people locally. 


® More reliance to be placed on non-fed- 
eral bodies to furnish necessary transmission 
facilities. 


© Preference customers to continue to 
have first call on purchase of federally pro- 
duced power at the time it becomes available. 
Interior Department not to supply expanding 
demands of such customers. 


© Privately owned utilities to get second 
call on federally produced power, putting 
them ahead of large industrial customers. 


@ Interior not to exercise control over re- 


sale rates on power sold to preference cus- 
tomers. 


muni TOM UL 


GOP Changes the Course of Federal 


lhe Republican Administration has unveiled its own 
federal power policy—marking a radical departure from 
the pro-public emphasis of the New and Fair Deals. 

President Eisenhower publicly endorsed the Interior 
Department statement which charts a limited federal role 
in the development and marketing of electric power. “I 
fully approve of this policy,” The President said. 

The statement, billed as “a summary of the guiding 
principles which . . . Interior will hereafter follow,” blocks 
out the specific policy areas of a federal power program. 


Differences Summarized . . . Specifically it announces 
these departures from the power policy practiced during 
20 years of Democratic reign: 

®@ Interior agencies will no longer argue they have a 
utility responsibility in meeting the power needs of federal 
power areas. 

® Interior no longer assumes that it has the sole responsi- 
bility for development of the nation’s hydroelectric re- 
sources. It will not oppose development by non-federal 
agencies which are willing and able to provide comprehen- 
sive development. 

® Interior will not shy away from construction of trans- 
mission lines needed to dispose of federally produced 
power, but it will rely more heavily upon non-federal 
bodies to furnish such lines. 
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® Public bodies and cooperatives will continue to get 
tirst call on federally produced power at the time it becomes 
available. But Interior will make long-time contracts with 
electric companies for sale of the remaining power. 

@ Interior will not permit the preference privilege to 
be used as a means to provide power for large industrial 
consumers at the expense of domestic and rural customers 
of electric companies. 

© Federal power rates will be drawn to cover all costs of 
producing and transmitting power as well as retiring capital 
investment on power facilities. 

@ Interior will not seek to contrel the resale rates of 
power sold to preference customers, but may exercise con- 
trol over resale rates of power sold to electric companies. 


Flexibility Allowed . . . Interior Undersecretary Ralph 
Tudor said all power decisions which come out of Interior 
will bear the imprint of this general statement, but he was 
careful to note that the policy is broad enough to permit 
flexibility in arriving at specific decisions. 

He also made it clear that the policy is no quick panacea 
to all of the department’s power problems. He pointed 
out that such matters as the Georgia Power Co contract. 
the Kings River Case, and others are still pending before 
the department even though the general power policy has 
been put down in black and white. 


August 24, 1953 @ ELECTRICAL WORLD 











WA 


...and the full Republican policy statement 


1. Generating facilities 


The primary responsibilities of the department are the 
reclamation of arid and semi-arid lands under the federal 
reclamation laws and the development of natural resources as 
authorized by Congress. These responsibilities inelude the 
disposal of surplus electric energy which can be economically 
produced in the course of the development of these resources. 
The Department of the Interior will, therefore, actively plan 
and recommend construction of generating facilities in hydro 
projects under its jurisdiction when such facilities are eco- 
nomically justified and feasible. The department will par- 
ticularly emphasize those multipurpose projects with hydro- 
electric developments which, because of size or complexity. 
ire beyond the means of local, public, or private enterprise. 

It is recognized that the primary responsibility for supply- 
ing power needs of an area rests with the people locally. The 
responsibility of the Department of the Interior is to give 
leadership and assistance in the conservation and wise utiliza- 
tion of natural resources. The department does not assume 
that it has the exclusive right or responsibility for the con- 
struction of dams or the generation, transmission, and sale 
of electric energy in any area, basin, or region. In general, it 
will not oppose the construction of facilities which local 
interests are willing and able to provide in accordance with 
licenseg and other controls of the Federal Power Commission 
or other regulatory bodies, and which are consonant with the 
best development of the natural resources of the area. 


TTUAMMLAAURRERLUMLALLL 


Power Policy 


Tudor and Assistant Secretary Fred G. Aandahl con- 
ducted a press conference on the policy statement in the 
absence of Secretary Douglas McKay, who is touring the 
Western states. 


No Blank Check . .. While the policy bears the endorse- 
ment of the President, the cabinet, and most of the federal 
agencies dealing with electric power, there was no im- 
mediate indication it would be applied to departments other 
than Interior. 

For instance, the main justification Tennessee Valley 
Authority has used for its power expansion is that it has a 
full utility responsibility. This policy statement expressly 
denies a utility responsibility for meeting electric power 
needs of an area. If such a policy is applied to TVA, its 
expansion plans would fall by the wayside. 

One of the main purposes of the new policy, Tudor said, 
is to encourage the development of energy by public and 
private agencies. He made it clear that Interior construc- 
tion agencies are not closing shop. The primary responsi- 
bility of Interior, he said, is to build multipurpose dams 
which are beyond the capacity of non-federal agencies. 

Reclamation Bureau, an Interior agency, this fiscal year 
is carrying on a $174 million construction program of 
which some $63 million is to be spent directly or indirectly 
tor electrical development and transmission. 
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2. Transmission facilities 


The Department of the Interior will construct and operate 
transmission lines that are economically feasible and neces- 
sary for proper connection and operation of federally owned 
generating plants. Transmission facilities will also be built 
and operated to carry power to load centers within economic 
transmission distances unless other public or private agencies 
have or will provide the necessary facilities upon reasonable 
terms. These terms shall generally be such that the federally 
produced power will be made available to customers at costs 
not higher than would result from the construction of trans- 
mission facilities by the federal government. 


3. Preference to public agencies and co-ops 


The Department of the Interior will operate the federally 
owned generating and transmission facilities under its control 
for the benefit of the general public, and particularly ot 
domestic and rural customers, and the department will give 
preference and priority to public bodies and cooperatives in 
disposing of electric energy generated at federal plants. It 
will be the policy of the department to dispose of power. 
remaining after provision for existing preference customers. 
to privately owned public utilities serving domestic and rural 
customers in the area. The department will not ordinarily 
undertake to dispose of power directly to consumers except 
to carry out existing contracts or renewals or expansion 
thereof, nor will it use or permit the use of the preference 
privilege as a means to provide power for large industrial 
vonsumers at the expense of domestic and rural customer: 
served by either publicly or privately owned public utilities. 


4. Rates for sale of electric energy 


The Department of the Interior will dispose of power and 
energy at the lowest possible rates to consumers consistent 
with sound business principles. Rate schedules will be pre- 
pared on a basis which will provide for the cost of producing 
and transmitting the energy and will return the capital invest- 
ment in generation and transmission facilities together with 
interest in not more than 50 years. If reclamation costs are 
assigned to power, rates for power shall be such as to recover 
these additional costs within a reasonable time. 

Rates will be reviewed at periodic intervals, generally not 
exceeding every five years, and at such times adjustments 
will be made to reflect actual costs where only estimates were 
available before, to reflect additions to the system which are 
in operation at the time of application of the new rates, and 
other proper items. 


5. Resale rates of electric energy 


Ordinarily in contracts with public agencies or cooperatives 
for the sale of electric energy no resale rate controls will be 
imposed by the Department of the Interior. It will be pre- 
sumed that such bodies are responsible directly to customers 
they serve and are fully protecting the customers’ interests. 

In all contracts with customers other than public agencies 
or cooperatives, provision will be made to prohibit the resale 
of energy unless the purchaser is a public utility serving 
principally domestic and rural customers. In the latter event. 
provision will be made to insure that power is furnished to 
ultimate consumers at the lowest rates which shall reflect as 
nearly as possible the cost of the service plus a reasonable 
return on the investment at work. 








Active Communist Cell. . . 


. . is reported by California legislative committee to be oper- 
ating in San Francisco area public utilities. Pacific Gas & 
Electric dismisses five employees as “poor security risks” 


Discovery of “an active Communist 
cell” in San Francisco Bay area pub- 
lic utilities was announced by Cali- 
fornia state Sen Hugh Burns (D, 
Fresno), chairman of the state Senate 
Un-American Activities Committee 
conducting investigations last week in 
San Francisco. 

Called before the committee in 
closed door hearings were five em- 
ployees of Pacific Gas & Electric Co 
and one Coast Counties Gas & Elec- 
tric Co worker. Committee counsel 
Richard Combs said the committee 
started its investigation after receiv- 
ing reports that “persons of doubtful 
loyalty” held positions with the util- 
ities which would enable them to get 
“such important data as the location 
of heavy transmission lines which 
might be sabotaged.” 


Refuse to Talk . . . All six employees 
refused to answer the committee’s 
questions on grounds that they might 
incriminate themselves. The commit- 
tee recommended: 

@ That the utilities dismiss them as 
“poor security risks.” 

@ That the San Francisco district 
attorney be requested to prosecute 
them on contempt charges. 

PG&E went along with the sugges- 
tion and announced that they had 
given “the option of resignation or 
discharge” to the five employees— 
Joseph S. Chasin, cable splicer; Pat- 
rick Thomas Hancock, meter reader: 
Holden Hayden, lineman; Travis Laf- 
ferty, electrician; and Silas Stanley. 
substation second operator. 

The utility said it had determined 
that “their presence on company prop- 
erty is detrimental to the best interests 
of the company and the public it 
serves.” 

The Counties tility an- 
Jounced it would delay action on 
the dismissal recommendation until 
they received a transcript of the hear- 
ings and a statement of the union’s 
position on the issue. Donald Powers, 
a head fitter employed in construc- 
tion, operation and maintenance in 
their Contra Costa County region was 
called before the committee. 


ao 
Coast 
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Protest Planned . . . The committee’s 
legal right to seek contempt citations 
will be challenged by the attorney for 
one of the witnesses, who was granted 
30 days in which to file the brief. 
This procedure will postpone con- 
tempt proceedings according to San 
Francisco’s_ district attorney, who 
added that he has received no official 
request to prosecute the witnesses for 
contempt. He said the Un-American 
Activities Committee asked him to 
press contempt charges last year fol- 
lowing a series of hearings, but he 
did not do so “because the transcript 
did not justify it.” 

Lafferty, one of the PG&E em- 
ployees who figured in the hearing is 
vice chairman of Oakland unit of 
Local 1245, AFL International 
Brotherhood of Electrical Workers, 
and another, Chasin, is vice chairman 
of the San Francisco unit. 

Most of the witnesses issued state- 
ments charging that the committee’s 
“Communist probe” was actually “an 


attack on unions engaged in organizing 
public utilities workers.” 

The electrical union declared such 
statements “do not reflect the policy 
of our union.” It issued a statement 
which said, “membership in the Com- 
munist party, or activities which are 
inimical to the best interests of our 
country, are grounds for a trial lead- 
ing to expulsion from the union.” 

A union spokesman said the union 
is not attempting to pre-judge the 
loyalty or disloyalty of the witnesses. 
“Further hearings by our union will 
determine whether or not these mem- 
bers are disloyal,” he said. 


Screening Sought . . . Senator Burns 
said the committee is considering 
naming a contact man in each utility 
who would maintain liaison with the 
committee. “The purpose would be 
to exchange information on employees 
so that suspected subversives would 
be screened out.” 

The committee’s agenda calls for 
further closed-door sessions in Los 
Angeles, to be followed at a later date 
by public hearings in San Francisco. 
according to Burns. He said the San 
Francisco sessions, now ended, con- 
vinced him that a full-scale inves- 
tigation of possible Communist 
infiltration of the state’s public util- 
ities systems is warranted. 


AG&E Puts New Plant on Line 


The 200,000-kw Kanawha River Plant on the Kanawha River at Glasgow. 
W. Va., newest steam-electric generating plant in the seven state American 
Gas & Electric Co system, went on the line last week. The $46 million plant. 
owned and operated by Appalachian Electric Power Co, is linked to the 


AG&E system by the first 330-kv line ever built in the U. S. 


This brings 


AG&E system capacity to 3,219,000 kw. Another 920,000 kw is under con- 
struction, including a second 200,000-kw unit on the Kanawha. 
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Reclamation Faces Overhaul 


Five-man survey team to make report in fall on tightening 
of Bureau into a smoother-working unit 


Reshuffle of both the organization 
and operaticns of the Bureau of 
Reclamation is expected after a sur- 
vey team now investigating the agency 
makes its report in the fall. 

The five-man team, appointed 
earlier this month by Interior Secre- 
tary Douglas McKay, was given these 
responsibilities: 

@ To determine whether USBR is 
carrying out only legally assigned 
duties, or has assumed additional 
duties acquired through “wishful 
thinking.” 

@ To decide whether the agency is 
performing its legally assigned func- 
tions in the most economical and 
effective manner. 

@ Recommend scope of Bureau ac- 
tivities required under existing law. 

@Recommend any organizational 
changes that would improve efficiency 
and economy. 


Deadline Near . . . Deadline of Octo- 
ber 1 has been set for submission of 
the report. This would appear to offer 
little time for the task, but the team 
has a big advantage in that three of 
the five members are already inti- 
mately acquainted with Bureau or- 
ganization and operations. 

E. A. Moritz, chairman of the 
group, and R. J. Newell are both 
retired regional directors for the Bu- 
reau. Between them they have more 
than 62 years of active service in 
Bureau activities. 

Mortiz retired in August of last 
year as director of the Pacific South- 
west region of the Bureau with head- 
quarters at Boulder City, Nev. Newell 
retired in June of 1949 as Columbia 
Basin regional director with head- 
quarters at Boise, Idaho. 

George Abbott, technical assistant 
on the House Interior and Insular 
Affairs Committee, has kept a close 
eye on Bureau activities from his 
legislative post on Capitol Hill. 

A fourth team member, John G. 
Marr, was brought into the Interior 
Department by the new Republican 
Administration. He is serving as di- 
rector of Interior’s technical review 
staff. 

Another outsider is John S. Crout, 
an engineer with the Battelle Me- 


morial Institute of Columbus, Ohio. 
The Institute is a non-profit organiza- 
tion conducting research in science, 
engineering, and business practices. 


Coast Exempted . . . Exempted from 
the study is the Bureau’s California 
Projects Office, recently set up as the 
result of an earlier reorganization 
study of Region 2. This office is now 
functioning under the direction of 
C. H. Spencer, former construction 
engineer for the Hungry Horse proj- 
ect in Montana (EW, July 20, p 20). 

The survey team was instructed to 
work out a program which will per- 
mit the reshuffle without seriously 
disrupting the necessary Bureau ac- 
tivities. Policy matters such as 
project investigations, findings of feasi- 
bility and initiation of construction 
are outside the jurisdiction of the 
team. 

Among other things, the team is to 
consider recommendations made by a 
House Appropriations Committee 
staff earlier this year for Bureau re- 
organization. 

Report of this committee _ staff 
found the Bureau is “greatly over- 
staffed with regional and district of- 
fices and personnel.” It noted that 
Bureau personnel jumped from less 
than 7,000 in 1945 to more than 14,- 
000 in 1946 and continued upward 
to 19,000 in 1950. 

At the beginning of this year, 
Bureau. employment was running 
about 13,800. Since the Republicans 
assumed control in January, the pay- 
roll has been sliced by another 1,400. 

Republicans also reduced _ the 
Region 2 office at Sacramento, Calif., 
to a project office. 


Cutback Urged . 
Committee 


. . Appropriations 
staff recommended that 
the seven regional offices in operation 
at the beginning of the year be re- 
duced to three, and the 18 
offices be reduced to five. 

It further recommended that the 
Washington activities of the Bureau 
be reduced to a liaison office, with 
Denver being made the main admin- 
istrative center. 

Organization proposed by _ the 
House committee staff would distri- 


district 
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bute Bureau regional and district of- 
fices in the following manner: 


Region 1—Boise, Idaho 
District—Ephrata, Wash. 


Region 2—Boulder City, Nev. 
District—Sacramento, Calif. 
District—Salt Lake City, Utah. 


Region 3—Denver, Colo. 
District—Billings, Mont. 
District—Bismarck, N. D. 


Project Opposed 


Four foes ask FPC to with- 
draw N. Y. Power Authority's 
license for St. Lawrence dam 


Opponents of the St. Lawrence 
power project are asking Federal 
Power Commission to withdraw the 
federal license granted Power Author- 
ity of the State of New York. 

The demand came in petitions for 
rehearing filed by four groups which 
have either opposed state construction 
or have taken exceptions to certain 
features of the proposed development, 
for which FPC issued a license in 
mid-July (EW, July 20, p 15). 

Although it is likely that FPC will 
turn down the rehearing, the petition 
is a-necessary preliminary to any 
court review of the licensing order. 
Courts have generally held that all 
administrative procedures must be 
exhausted before a case is ripe for 
judicial review. 

FPC has 30 days in which to decide 
whether to reopen the case. 


Petitioners Listed . . . Those asking 
for the rehearing are: 

@ Public Power & Water Corp of 
Trenton, N. J., which had a conflict- 
ing application before FPC for the 
St. Lawrence project. 

@ Central Pennsylvania Coal Pro- 
ducers Association, which opposes the 
New York license on grounds that the 
power project would reduce chances 
of an expanding coal market. 

@ National St. Lawrence Project 
Conference, an organization of coal 
and port interests which oppose proj- 
ect construction because of conflicting 
interests. 

@Lake Ontario Landowners & 
Beach Protective Association, which 
has expressed fear that the power 
project will raise the lake level and 


damage property owned by associa- 
tion members. 
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Electric Furnaces 


would make millions for 
power, coal, steel industries, 
combined survey indicates 


The coal, steel and utility indus- 
tries would stand to gain many million 
dollars a year if the country’s open 
hearth furnaces were replaced by elec- 
tric furnaces, according to a two-year 
survey just completed by Bituminous 
Coal Research, Inc, and fourteen elec- 
tric utility companies. 

Members of the electric and coal 
industries, knowing both would bene- 
fit if electric furnaces replaced open 
hearths, combined two years ago to 
conduct a study to find out whether 
the electric furnace could compete. 
The stake is large: about 83 million 
tons, or 89%, of the country’s steel, 
most of it low-carbon, is made in open 
hearths. 


Result Estimated . . The group 
studied three plant sizes, the first pro- 
ducing 250,000 tons annually, the 
second 500,000 tons and the third 1 
million tons. The following estimates 
were announced today: 

Replacing open hearths with elec- 
tric furnaces could (1) decrease cost 
of making low-carbon steel from cold 
metal as much as $3.15 a ton, (2) in- 
crease national output of electricity by 
12%, and (3) increase coal produc- 
tion by about 25 million tons a year. 
The latter two estimates assume re- 
placement of the 950 open hearth 
furnaces by 700 electric furnaces. 

Open hearths are fired primarily 
with oil; electric furnaces operate on 
power usually generated from coal. 
Future changes in costs of fuels and 
metals used by the electric furnace and 
the open hearth are expected to favor 
the former, according to the survey. 


19 Million Kw Needed . . . Supplying 
power for the electric furnaces for 
the maximum potential steel tonnage 
would mean installation of 19 million 
kw of additional capacity, the group 
estimated. To build and equip these 
power geaeration facilities would take 
an investment of $3 billion, not in- 
cluding transmission. The 
furnace installations would 
more than $1 billion in sales by 
manufacturers of furnaces and 
auxiliaries, the group estimated. 
Electric companies taking part in 
the survey included: Alabama Power, 


electric 
mean 


Drumming Up a 10-Story Story 


Focal point of a plumber’s nightmare: Hoisting 175 ton steel boiler, designed 
to accommodate operating pressures up to 2,050 psi, into place at Pacific Gas 
& Electric Co’s Pittsburg steam plant. The massive yoke of laminated steel 
will support the drum from heavy beams built into the top of the boiler house 
for that purpose. Four drums will be installed, one for each unit of the 600,000 
kw plant. To ease the job of connecting miles of pipe to the drums, the holes 
are numbered so that each loop of pipe. running up and down the 10-story 
boiler furnace. will be fitted into its proper place. 


Cincinnati Gas & Electric, Cleveland 
Electric Illuminating, Commonwealth 
Edison/Public Service of Northern 
Illinois, Detroit Edison, Duquesne 
Light, Ohio Edison, Ohio Power, 
Pennsylvania Electric, Pennsylvania 
Power & Light, Philadelphia Electric, 
Public Service Electric & Gas, and 
West Penn Power. 


Puget Sound P&L Orders 
Study on Proposed Plant 


The Puget Sound Power & Light 
Co of Seattle has authorized the Stone 
& Webster Engineering Corp to make 
a preliminary investigation and report 


on the economic feasibility of building 
a $10-million steam power plant at 
Anacortes, Wash. 

The plant would be intended pri- 
marily to supply steam and power for 
a $75-million oil refinery to be con- 
structed at Anacortes by the Shell Oil 
Co, although a “substantial block” of 
power would be available for other 
use. Undoubtedly a factor in Puget 
Power’s move is the action of the 
General Petroleum Corp, already 
building a $45-million refinery at 
nearby Ferndale, in turning to the 
PUDs for power when it was unable 
to get an assurance of firm power from 
Puget Power (see facing page). 
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Power Interchange 


.. . Two PUDS arrange to sup- 
ply power to oil refinery under 
construction 


An arrangement under which the 
Whatcom County PUD of Belling- 
ham, Wash., will obtain power from 
the Pend Oreille County PUD of 
Newport, Wash.—some 300 miles 
away—for supply to a $45-million 
refinery under construction by the 
General Petroleum Corp has been re- 
vealed with a call for bids by the 
Whatcom PUD on necessary equip- 
ment. 

The PUD will receive bids until 
Aug. 27 for two three phase, 60 cycle 
transformers, 10,000 kva each, 115 
kv to 13.8 kv, for installation in a 
$275,000 substation at nearby Fern- 
dale. Bids will be called later for a 
13.3-mi. 115-kv transmission line from 
Bellingham to the substation. One of 
the transformers is necessary as a 
standby, the refinery operation de- 
manding such a precaution. 


The Supply . . . Power will be supplied 
by Pend Oreille PUD from Box Can- 
yon Dam scheduled for completion 
next ‘July and “wheeled” to Belling- 
ham over Bonneville Power Adminis- 
tration lines. The contract calls for 
8,000 kw of firm power to be available 
by Sept. 1, 1954, with the refinery 
expected to require several thousand 
additional kw within a few years. 

General Petroleum Corp, after first 
attempting to buy power from the 
Puget Sound Power & Light Co and 
Bonneville, had considered installing 
its own power plant before reaching 
the agreement with the PUDs. 

Although the Whatcom County 
PUD has been in existence since the 
mid-1930s, this will be its first ex- 
perience in power operation. It won 
a condemnation award against Puget 
Power properties at one time but re- 
jected it as too high and last year 
withdrew from a PUD attempt to buy 
Puget Power. 


PUD’s Position Considered Good . . . 
With the new substation, the PUD 
is expected to be in a good position 
to supply power to other industries 
which may be attracted by the re- 
finery. Only a third of: the power to 
come from the Pend Oreille PUD’s 
Box Canyon Dam is believed to be 
committed to date. 
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Source of Power for H-Bomb Plant 


South Carolina Gas & Electric Co’s Urquhart Station, above, will start 
producing power for Atomic Energy Commission’s H-bomb plant near Augusta, 
Ga., soon. First 75,000-kw unit will be completed in September and the second 
in November. The power plant is located on the South Carolina side of the 
Savannah River. Power not required by AEC will be fed into the SCG&E system. 


Hurricane Does $150,000 
Damage to Carolina P&L 


An army of linemen recruited by 
Carolina Power & Light Co was ready 
in the field when Hurricane “Barbara” 
struck the coast of North Carolina at 
100 mph this month. The advance 
preparation helped keep damage down 
to $150,000. 

A company spokesman reported 
that this “army,” which suffered no 
casualties, had restored service in the 
hardest hit Cherry Point 
Marine Morehead City, and 
Beaufort in time for 50 to 60% of 
the utility's customers to have break- 
fast the following morning. These 
had outages on two 33-kv 
transmission lines. New Bern, north- 
west of Cherry Point, also suffered a 
40-minute outage on a 33-kv line. 

Just before the hurricane struck 
about 5 p. m., Aug. 13, two crews of 
100 men, equipped with an extra 
radio truck, one crew from Kinston, 
and another radio equipped truck 
from Wallace left Wilmington des- 
tined for Morehead City. While en- 
route, these units were told by radio 
to go to Cherry Point, the other end 
of the transmission line. Cherry Point 
reported winds of 98 mph tore down 
trees and snarled power and com- 
munication lines. Strong gusts and 
rain prevented for some time the 
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mobile units and local crews from 
working on the outages. 

At Morehead City, one regular 
crew was aided by three crews that 
belonged to a contractor doing work 
for the utility and a private tree com- 
pany crew. Service in this coastal 
city was reestablished at 5:17 a.m. 
the following morning. By Saturday 
morning complete service was restored 

Trees were blown down with many 
just toppling over after surrounding 
soil became soft from heavy rains. 


California Oregon Power 
Orders 2 Package Plants 


California Oregon Power Co, Med- 
ford, Ore, has ordered from Westing- 
house Electric Corp two automatic 
hydroelectric package power plants to 
be installed on the North Umpqua 
River. The total contract is for $1,- 
175,000. 

The new plants, to be constructed 
at the utility's Lemolo No. 1 and No. 
2 generating stations east of Roseburg, 
will add 62,000-kw to the lines. 

Lemolo No. 1, a single unit 29,- 
000-kw outdoor automatic plant, is to 
go into operation in 1954. Lemolo 
No. 2, a single unit 33,000-kw outdoor 
installation, is slated for completion in 
1955. 





PUBLIC RELATIONS & ADVERTISING 


Utility Provides Recreational Area 


A recreational and picnic ground 
on the shores of Lake Murray near 
the Saluda Dam of South Carolina 
Electric & Gas Co has been opened 
to the public by the company. The 
site, 15 miles northwest of Columbia, 
contains about two acres. 

There are five parking areas, a 
beach, and a boat basin. Seven picnic 
shelters are located in the wooded area 


AD COPY THEMES 





Alabama Power Co—Under a head- 
line, “What Is It?” was run a series 
of questions such as “What is it that 
brings you entertainment at the turn 
of a dial?” The answer was provided 
under a 72-point subhead reading 
“This Is It!” The “it” was described 
as electric power. The ad elaborates 
on the company as a reliable source 
of electric power. 


Georgia Power Co—‘‘We Gave a Hot- 
foot to a Million Potato Plants!” 
This ad was a testimonial from a 
farmer telling how a Georgia Power 
rural engineer designed for him ten 
electric hotbeds. 


Northern States Power Co—‘Which 
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of the project. Each is equipped with 
a large table and a dutch oven. The 
area is lighted for evening use. The 
concession stand has been leased to 
the Lexington (S. C.) Junior Chamber 
of Commerce without charge. 

All policing of the grounds and 
all maintenance work is done by the 
employees of the Saluda hydro plant 
located nearby. 


Woman Is Your Wife?” This question 
headed an ad for roomy electric 
refrigerators. Illustration consisted of 
two drawings: one of a woman getting 
some snacks from a crowded out-of- 
date refrigerator, the other of a 
woman getting the snacks out of a 
roomy, modern job. 


Pennsylvania Power & Light Co—An 
outline of an electric hot water heater 
filled a 2-col, 20-in. ad. Ripples simu- 
lating water filled the tank to the head 
reading, “Hot Water up to here.” 
Down right side was this message, “at 
prices way down here, 1¢ per kilowatt 
hour.” 


Wisconsin Electric Power Co—Using 
Reddy Killowatt, company has been 
running an attractive series of ads on 
adequate wiring and the low cost of 
220-v service. 


Booklet Aiding Utility 
in Fight for Graduates 


“Opportunity” is the latest weapon 
put on the firing line by Texas Elec- 
tric Service Co in its fight for recent 
college graduates. The utility is com- 
peting for them against the oil, chemi- 
cal, and other industries which are 
growing so rapidly in its service area. 

“Opportunity” is the title of a two- 
color booklet which stresses the ad- 
vantages of working for the utility. 
The illustrations are pictures of re- 
cent graduates at work for the com- 
pany in various capacities. 

The booklet is distributed at inter 
views with prospective employees, 
through college placement bureaus. 
and by mail to those writing seeking 
employment. 


Easier Parking Idea 


A Minocqua, Wis., gas station 
owner has an idea that might be of 
value to electric companies whose of- 
fices are in congested districts where 
parking is difficult. He has erected a 
sign advising customers of Wisconsin 
Public Service Co to park at his sta- 
tion “for gas while paying your light 
bill across the street.” He gets the gas 
business. The utility’s customers get 
a more convenient parking place. 


Owners Live in State 


Pacific Gas & Electric Co wants 
all of its employees to know that they 
are working for a California company 
owned by Californians. In the August 
issue of “P.G. and E. Progress” there 
is an article pointing out that 131,091 
of the company’s 198,330 stockhold- 
ers are residents of the state. A county 
map of the state shows the number 
of stockholders residing in 
county. 


each 


Reddy Signs AG&E Group 


Acting separately the seven operat- 
ing companies of the American Gas 
& Electric System have signed con- 
tracts for the Reddy Kilowatt Service. 
The contracts will become effective at 
various times in the coming three 


months. The combined companies 
serve over a million electric custom- 
ers. 
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WASHINGTON COMMENT 


JESSE MOCK 


At the half-way mark, the Republican 83rd Congress can 
claim no dramatic accomplishments in the field of electric 
power legislation. But through a series of actions—some 
minor, some _ inconclusive — the 
Congress which adjourned early 
Got Approval this month clearly stamped the 
of 83rd Congress Cnr ee on the federal power 

program. 

In general the new attitude is less emphasis on federal 
power development and marketing and slightly less regu- 
lation of non-federal electric utilities. One or two moves 
toward a clean break with New and Fair Deal power 


policies are in the mill, but the outcome remains for future 
determination. 


Few Power Laws 


Congress Approved These Power Laws . . . A rundown 
of power actions by the 83rd Congress gives you some 
ideas of the trend. First, take the actual and conclusive 
accomplishments: 

Appropriations voted for federal power facilities were 
roughly 25% less than requested by the former Demo- 
cratic administration. 

Restrictions imposed on Southwestern Power Adminis- 
tration continuing fund limit the activities of that agency 
in the purchase and transmission of power. 

A $5 million fund voted for small upstream flood con- 
trol might possibly decrease the need for large, high- 
cost, multipurpose dams on main streams. 

Two minor amendments to the Federal Power Act limit 
Federal Power Commission regulation to some extent. One 
of these would ease the 50-year recapture clause as it 
applies to accounting on publicly owned hydroelectric 
projects. The other exempts from FPC jurisdiction elec- 
tric systems which interconnect with foreign systems if 
the systems are otherwise confined to a single state. 


But Unapproved Legislation Is More Impressive . . . More 
impressive is the list of unfinished business which Congress 
has left over from the first session: 

Electric company development of additional power at 
Niagara Falls—The House gave this bill an overwhelming 
vote of approval, but its fate in the Senate remains uncer- 
tain. 

A thorough evaluation of federal responsibility in the 
power ficld—Congress created the new Hoover Commis- 
sion to go into this tremendous problem. but commission 
recommendations will not come until late 1954. Imple- 
menting legisletion will be the business of the 84th and 
later Congresses. 

Action to permit Oklahoma to build the Markham Ferry 
project, with a federal contribution for the flood contro! 
features, would lessen federal responsibility for that 
project. This bill was on the House calendar at adjourn- 
ment after passing the Senate. 

The move to give Congress control over authorization 
of smaller Reclamation Bureau projects is pending before 
the House. 

Congress urged some federal responsibility in spread- 
ing the cost of abnormal steam generation costs in the 
Pacific Northwest in critical water years but made no 
detailed suggestions. 
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That is pretty much the record of the Republican Con- 
gress up to now. 

It has drawn scathing criticism from a number of the 
strong public power advocates in both houses. In fact. 
these critics such as independent Sen Wayne Morse of 
Oregon have received considerably more public attention 
than have the men who have written the GOP legislative 
power program. 

In a few instances, particularly in regard to appro- 
priations cuts, sharp criticism has come from affected sec- 
tions of the country. For instance, Tennessee Valley Au- 
thority supporters put up a fight to restore funds for that 
agency. There were a few bitter protests from rural elec- 
tric co-op officials and leaders over the SPA continuing 
fund restriction. 

But up to now opposition to Congressional moves in the 
power field has been confined to a few lawmakers and 
groups in areas directly affected by reduction in federal 
appropriations. Several recent public opinion pools indi- 
cate that a majority of the voters are generally satisfied 


with the record the Republican Congress has written 
thus far. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Current transformers in industrial plants with local gen- 
erators and a multiplicity of small feeders may be sub- 
jected to symmetrical short circuit currents as high as 


200 times their rating. Multiples of 50 to 100 times are 
common. 


Line-to-line fault at the terminals of a generator causes 
negative-sequence current components of maximum mag- 
nitude. The flux established induces double-frequency 
rotor currents in the surface of the rotor forging, the coil 
retaining wedges and rotor end-rings. 


Lightning arresters are needed close to 330-kv transform- 
ers despite the reduction in severity of surge voltages within 
the station because of appreciably long tap connections. 


Transformer noise measurements and human sensibility 
to the noise unfortunately do not generally correlate well. 
Instruments are insufficiently psychotic. 


Oil in transformers on a power system amounts to about 
2.4 gallons for each kw of its generating capacity 


Vertical masts and overhead ground wires appear to be 
equally favored as methods of protecting stations and sub- 
stations from direct lightning strokes. 


Noise from rotating machines can be minimized by re- 
ducing the sound transmitted. To achieve this it is essen- 
tial to have the natural mechanical frequency of any part 
well separated from any of the forcing frequencies. 


Electrification with hydro power of a 320-mile French 
railway is promising to save 500,000 tons of coal per 
year while providing express service in 414 hours (i.e. 
75 mph). 





STATISTICS 


Business Inventories 
Je ee ee Rise $2.8 Billion 


Book value of business: inventories 
at the end of June was $2.8 billion 
above that of the first of the year ac- 

oa ee cording to a study released by the 


8.5 


8.1 


June Total Business Inventories 
Seasonally Adjusted 


Millions of Dollars 


Output Week Ended Aug. 15—8,513,782,000 Kwhr 


Per Cent Change From Previous Year 


Total New Mid. 
US Eng. 


Cent. 
Atlan. ind. 


+11.6 +484 +62 +123 
+12.9 +64 +56 +16.6 
+14.9 +9.5 410.1 +213 


Electric Power Statistics 


Peak Load (Million Kw) 
Capacity (Million Kw) . . 
Production (Billion Kwhr 
Hydro 
Fuel 
Fuel Consumption 
Coal (Million Tons) 
Oil (Million Barrels) 
Gas (Billion Cu Ft) 
Sales (Billion Kwhr 
Residential 
Commercial 
Industrial 
Other ; 3 
Net Income Class A & B Companies 
($ Million) 
Estimated Dec. ‘53 Peak (Million Kw 
Kwhr per Residential Customer 
(12 Month Average) 
Revenue per Kwhr Residential Service 
(12 Month Average) 
Canadian Production (Billion Kwhr) 


Business Statistics 


FRB Industrial Production Indexti7.. 
Gross National Product Annual Rate 
($ Billion) oti 
EW 5 Industry Production Index 
ENR Construction Cost Index 
BLS Consumer’s Price Index 
NEMA Insulation Materials Sales Index i 
NEMA Electric Appliance Sales Index? 
NEMA Household Refrig. Sales Index‘ 
Metal Prices (Aug. 18) 
Copper, Conn. V., Ib 
Lead, N. Y., Ib... 


South- 
east 


+21.3 


June 
June 
June 
June 


- June 


June 


. June | 


May 
May 


. May 


May 
May 


. June 


May 


Apr 


June 


IstQtr 
June 
July 
June 
May 
May 
May 


$ .28% 
14 


South Rocky 
Mount. 
+8.8 
+7.6 
+-9.4 


Cent. 
+7.5 


+-6.5 


Pacific 
NW 


Latest Preceding Year 


Month 


73.5 
85.06 
36.83 
9.10 
27.73 


9.06 
6.12 
03.73 
31.32 
8.50 
5.18 
15.49 
2.16 


77.82* 


86.1 
2,224 


2.76¢ 
5.76 


243* 


363.4 
130.4 
126.6 
114.5 
631 
299 
158 


30 $ 


Month 


72.9 

84.34 
35.98 
10.29 
25.69 


8.59 
6.09 
87.85 
31.75 
8.86 
3.15 
15.46 
2.28 


82.13 
86.5 


2,209 


2.76¢ 
5:75 


24) 


361.1 
130.0 
124.4 
114.0 
694 
317 
188 


293% 


13 VY 


Ago 


65.9 
77.46 
31.53 
9.16 
f2.37 


7.66 
3.91 
89.29 
27.94 
7.352 
4.74 
13.83 


Total 
Manufacturing 
Durable .. 
Nondurable 
Wholesale .. 
Durable .. 
Nondurable 
Retail 
Durable .. 


Nondurable . 
Source: Dept of Commerce 


1953 
77,550 
45,496 
25,799 
19,696 
10,399 

5,274 

5,125 
21,655 
10,322 
11,333 


1952 


72,558 
42,972 
23,518 
19,454 
9,761 
5,005 
4,756 
19,825 
9,229 
10,596 


Department of Commerce. This esti- 
mate allows for seasonal variation. 
Inventories now stand at $77 billion. 

Of the $2.8 billion rise during the 
first half about $700 million occurred 
during June. This June increase in 
book values centered in manufactur- 


ing. 


It reflected, in part, higher in- 


ventory costs. Trade stocks were up 
less than $200 million. 


Durable 


and nondurable 


goods 


stocks rose equally during June. The 


June Total Business Sales 


Seasonally Adjusted 


Total 
Manufacturing 
Durable . 


Nondurable . 


Wholesale . 
Durable . 
Nondurable 

Retail 
Durable .. 
Nondurable 


Source: Dept of Commerce 


Millions of Dollars 


1953 


49,244 
26,118 
12,949 
13,169 
8,621 
2,892 
9,729 
14,505 
5,120 
9,385 


1952 
43,694 
21,640 
10,284 
11,356 

8,240 

2,728 

5,512 
13,814 

2122 

8.692 


durable-goods increase mainly was at 
the manufacturing level, as a small rise 
in retailers’ stocks offset a decline at 
wholesale establishments. 

Increase in nondurable-goods stocks 


was 


about the same 


for manufac- 


turers and wholesalers. 

Retailers’ inventories at the end of 
June amounted to $21.4 billion, about 
$100 million above the May seasonally 
adjusted rate. Most major groups of 
durable-goods retailers reported, how- 
ever, stocks were only slightly higher 
than the end of the previous month. 


Zinc, prime Western E. St. Louis, !b 1] 1] 
Tin, Straits, qual. N. Y. lb... 83 793% 
Aluminum, ingot, base price 214% 20% 
Nickel, base price .... .60 .60 
Steel, billets, Pitts., ton. SNe 62.00 62.00 
Steel, scrap, No. 1 heavy, Pitts., ton 44.00-45.00 43.00 


1936=100 1 1949=100 


*Preliminary ** Revised + + } Unadjusted 


August 24, 1953 @ ELECTRICAL WORLD 





FINANCIAL 


WWP.-Puget Hearings End... 


... before the Washington State PSC. Puget Sound’s general 
counsel asks that the merger be approved 


In the closing argument before the 
Washington Public Service Commis- 
sion on the proposed Puget Sound 
Power & Light Co merger into Wash- 
ington Water Power Co, Puget’s Gen- 
eral Counsel Lowell P. Mickelwait 
requested the merger be approved 
(EW, Aug. 17, p 48). 

He stated that the Washington 
statute relating to approval for merg- 
ers does not prescribe the test that 
is to be applied by the PSC in deter- 
mining whether or not the merger 
should be approved. However, the 
general counsel said, the PSC has 
adopted the following rule which 
specifies the test to be applied: 

“Transaction must be consistent 
with public interest. If, upon exam- 
ination of any application and ac- 
companying exhibits, or upon a 
hearing concerning the same, the De- 
partment finds that the proposed trans- 
action is not consistent with the public 
interests, it shall deny the application.” 


Consistent with Public Interest . . . In 
defining the phrase “consistent with 
the public interest,” he read a quota- 
tion from the PSC’s order in a pro- 
ceeding involving the merger between 
Northwestern Electric Co and Pacific 
Power & Light Co as follows: 

“The rule is stated in the negative. 
The Director may not deny applica- 
tion unless he affirmatively finds that 
the proposed transaction ‘is not con- 
sistent with public policy.’ Bearing 
this consideration in mind, the words 
of the Circuit Court of Appeals for 
the Ninth Circuit construing Section 
203(a) of the Federal Power Act are 
particularly instructive. 

“The phrase ‘consistent with the 
public interest’ does not connote a 
public benefit to be derived or suggest 
the idea of a promotion of the public 
interest. The thought conveyed is 
merely one of compatibility . . . It 
is enough if the applicants show that 
the proposed merger is compatible 
with the public interest. The PSC, 
as a condition of its approval, may 
not impose a more burdensome re- 
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quirement in the way of proof than 
that prescribed by law.” (Emphasis 
supplied) 


Pertinent Facts Presented .. . Puget’s 
general counsel continued by saying: 

“In Puget’s presentation of evidence 
before this commission, we have pro- 
duced what we regard as the pertinent 
facts relating to Puget in order to per- 
mit this commission to decide whether 
this merger is consistent with the pub- 
lic interest. We are taking no stand 
as to alleged benefits or savings re- 
sulting from the merger. It is pri- 
marily the responsibility of WWP 
because it is to be the surviving cor- 
poration and would have complete 
control of the management and opera- 
tion of the merged property.” 

After reviewing the nature of the 
testimony submitted and summing up 
and evaluating the evidence in the 
record regarding Puget, he stated: 

“Winding up as to Puget’s position 
in this proceeding, I believe the record 
here speaks fer itself, and they say 
our actions speak louder than our 
words. We have done the following: 
We have negotiated the terms of the 
merger agreement. We have cooper- 
ated in the preparation of the S-1 
registration statements that are here 
in evidence. A majority of the Puget 
directors have signed the merger 
agreement. We have submitted our 
application to this commission re- 
questing authorization for the merger. 
We have presented the evidence, and 
every bit of that evidence we con- 
sidered pertinent to this proceeding 
or we were requested to produce. 

“Furthermore, so that the commis- 
sion might not operate in a vacuum, 
we extended the merger agreement 
from July 30 to Nov. 19 so that this 
commission would have an opportunity 
to make its determination. 

“Therefore, in conclusion, I request 
on behalf of the Puget Sound P&L 
that the application be granted.” 


Condemnation of Dam .. . Earlier 
L. J. Richardson, president of the 


1953 


Chelan Public Utility District, de- 
clared his group would attempt con- 
demnation of Puget’s Rock Island 
Dam in event of the merger, feeling 
WWP to be “unfriendly.” Puget 
Power now operates six additional 
power units which were installed in 
the Rock Island Dam several years 
ago at PUD expense to provide power 
for a new aluminum plant near the 
dam. 

Asked if the Chelan district would 
be willing to operate as at present 
if the dam agreement with the merged 
company were the same as that now in 
effect with Puget Power, Richardson 
said such an agreement would be con- 
sidered. He earlier had said the PUD 
would operate its units separately in 
the event of a merger. 

Private power was successful in 
blocking an attempt of the PUD as- 
sociation to prove that the proposed 
purchase of Puget Power by the five 
PUD’s would be more in the public 
interest than would the merger. Alan 
Paine and Lowell P. Mickelwait, at- 
torneys for the two power com- 
panies, contended such testimony 
would be immaterial and irrevelant 
as the purchase plan was not a part 
of the merger hearings. 

Chelan PUD’s six generators in the 
Rock Island Dam earned a net in- 
come of $238,622 from Sept. 4, when 
the first unit went into operation. 
through the first half of this year. 
PUD officials have announced. 

May, the first month in which all 
six of the 22,500-kw generators were 
operated, saw the production of 92 
million kwhr. Alcoa plant gets 
120,000 kw from the installation on a 
firm basis. When that much power 
isn’t available, Bonneville Power Ad- 
ministration makes up the difference. 
When the PUD has a surplus, the 
additional power goes to Puget Power. 


WWP Pays Another Dividend. . . 
WWP has declared a third quarter di- 
vidend of 40¢ a share payable Sept. 
15 to shareholders of record Aug. 25. 
A similar payment was made June 15. 
Last year, WWP paid three dividends, 
of 30¢ each and a final quarterly 
dividend of 371% ¢. 

WWP’s Pres Kinsey Robinson, who 
is under unofficial SEC instructions 
not to comment publicly in a man- 
ner that would affect WWP stock, has 
urged the Federal Power Commis- 
sion to begin its hearing on the merger 
Sept. 14. The state of Idaho has al- 
ready approved the merger. 





Indiana Utility May Sell 
Preferred Stock Privately 


Securities and Exchange Commis- 
sion is permitting Indiana & Michigan 
Electric Co, a subsidiary of the Amer- 
ican Gas & Electric System, to ex- 
plore the possibility of issuing $5-$7 
million worth of preferred stock 
through negotiated underwriting rather 
than competitive bidding. 

With few exceptions, the regulatory 
body has required competitive bidding 
tor stock and bond issues of utility 
holding company and subsidiaries. 
The recent action may indicate some 
easing of the competitive bidding 
rule, but observers are awaiting final 
SEC action on the matter before draw- 
ing any conclusions. 

These factors are involved in the 
Indiana & Michigan action: 

1. The preferred stock issue is sub- 
ject primarily to regulation by a state 
commission. Under the holding com- 
pany act, the issue is entitled to exemp- 
tion from strict SEC rules but still 
subject to conditions set down by the 
federal agency. 

2. There have been a few recent 
cases where competitive bidding has 
not proved as successful as was ex- 
pected. 

3. The action involves preferred 
stock only. SEC would probably take 
a different view if bonds or common 
stock was involved. 


FINANCIAL BRIEFS 


Public Service Co of New Hampshire 
has announced that as a result of the 
distribution of assets of the New Eng- 
land Public Service it is no longer a 
subsidiary of a holding company. 


Electric Energy, Inc, has asked SEC 
approval to borrow up to $30 million 
until June 30, 1954 from five banks 
with Chase National Bank and Guar- 
anty Trust Co to take $11 million 
each. 


Ireton, Iowa, citizens vote 124-to-1 
to extend the franchise 25 years for 
the Iowa Public Service Co. . . Port- 
ageville, Mo., citizens vote for a seven 
vear franchise for the Arkansas- 
Missouri Power Co . . . For a study 
on “Electric Utility Company Com- 
mon Stocks,” write Ted Locke, Good- 
body & Co, 115 Broadway, New York 
GN 
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230 kv. Wood Tangent Structure 


Today in Utility Finance 
YIELDS (%) 


Preferred Stocks 
| 2nd 


Common Stocks 


| 2nd | 3rd 


| 3rd Ist 


END OF QTR | 
2nd 10953........] 
Ist oe 
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Data: Reis & Chandler, Inc. 


EARNINGS 


Company 


Earnings Per 
Common Share 
1953 1952 


$611,513 $.... B..0 


June 5,257, 4,113,165 
June ,622,223 13,643,487 


Period Net Income 
Months Ended 1953 1952 


Arkansas- Missouri Powe er 12 
Columbus & Southern Ohio Elec- 
tric. 
Duquesne Light. 
Kentucky Utilities 
sidiaries e 
Michigan Gas & Electric. 
New York State Electric & Gas. 
North American, consolidated 
Northern States Power (Minn.) 
and subsidiaries 
Pennsylvania Water & Power.. 
Public Service of Colorado 


Juné 


te 


.16(a) 
2.07(b) 


— 
2 


t 


and 
June .705, 4,206,399 

June 5, OF 443 ,035 2.88 
June ,097 , 302 7,269 676 2.57 
June : 10,635,491 33 


June ,799, 7,723,757 61 
June ‘ 740,362 16 


5 June ‘ ; 6 826 .364 .48(c) 
Public Service of New Mexico... June aa 173.857 1,010,669 ). 82(e) 


Notes—(a) Based on 2,001,360 shares in 1953 and 1,701,360 shares in 1952; (b) Based on shares out- 


standing at the end of each period; (c’ Based on 2,754,639 shares in 1953 and 2,746,592 shares in 1952 
and (e) Based on 1,385,092 shares in 153 and 1, 211. '956 shares in 1952. 


FINANCING 


Company and Description 


72 
30 
24 


et tet 
Noten 


mon 


57 

.33 
06(c) 

0.83(e) 


NWNA®D 
ue oO 


— 


Amount of 
Offering Offering 
(000) Price 


SCHE DU L E FOR AU GU ST—-SEPTEMBER—OCTOBER 
Bonds 


Southern California Edison—Ist mtg due 1978............. $30 .000 
Wisconsin neues & Light-—Ist mtg due 1983 ae eu 8,000 
Duke Power—Ist and refunding mtg due 1983 peeciee ‘ 35,000 
Crawfordsville, Ind., electric revenues 1956-74 ‘a ,350 
Louisiana Power & Light—1st mtg due 1983 
Duquesne Light 

Mississippi Power 


Debentures 
Central Hudson Gas & Electric— 


Preferred Stock 
Duquesne Light—100,000 sh $50 par... . $5,000 
Wisconsin Power & Light— 20, 000 sh $100. par c um (to be offered 

4%% and 4.80% preferred holders record Aug. 14 to expire 


Sept. 8 without fimit; an oversubscription will necessitate an 
allotment) 


Yield to 
Public 


Bid Date 
Aug. 25 
Aug. 31 
Sept. 1 

; Sept. 8 

12,000 Sept. 16 

Ist mtg due 1903 12,000 ; Sept. 22 
Ist mtg due 1983 Sake ; 4.000 Oct. 6 


conv debs due 1963 ‘ $6,000 Sept. 9 


Sept. 17 


Common Stock 

Wisconsin Power & Light--329,194 sh (to be offered common- 
holders on 1-for-7 basis, record Aug. 14 to expire Sept. 8)... . 

Duke Power—208,321 sh (to be offered ecommonholders on 1-for- 
20 basis, record Sept. 2 to expire Sept. 18 without underwriting) 

Central Hudson Gas & Electric—139,978 sh (to be offered com- 
monholders on 1-for-15 basis, record Sept. 9 to expire Sept. 25) 

Central Illinois Public Service—350,000 sh 

Duquesne Light—150,000 sh repre 

New England Gas & Electric—194,916 sh (to be offered common- 
holders on 1-for-10 basis, record about Sept. 30) 

Hartford Electric Light—105,500 sh. 


30.00 


mie POSTPONED, UNSCHEDULED, AND/OR UNDER CONSIDERATION 
nds 


Public Service Electric & Gas—- Ist mtg due 1983 
Kansas Gas & Electric— 1st mtg due 1983 
Indiana & Michigan Electric—lst mtg 
Southwestern Public Service 1st mtg 


$50,000 
10,000 
15,000 
12 ,000(e) 

Preferred Stock 

Kansas Gas «& Electric 

Indiana & Michigan Electric 

Southwestern Public Service 


$5,000 
5 ,000(b) 
3, 000(e) 


Common Stock 

Iowa-I}linois Electric & Gas 

Western Massachusetts Electric 

Southwestern Public Service 
basis) 

New York State Electric & Gas 
holders on 1-for-8 basis) 
Notes (a) To sell enough common stock to yield $6 million; (b) SEC 

$5-$7 million either privately or competitively; (e) Estimated. 


$6 ,000(a) 
4, 000(e) 
to be offered on about a 1-for-13 


337,118 (to be offered common- 


has given SEC approval to sell 
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No. units per string 


. Cost of typical mile 


60,000 


50,000 


Comparison of Estimated Costs 
230-287-330 Kv 


1—287 Kv, 
2—230 Kv, 
3— 287 Kv, 
4— 287 Kv, 
5—230 Kv, 
6— 287 Kv, 


Wood Poles, Lt. Loading, AL Cond. 


300 «6600 §=6700 30 800 «900» 1000S 1100 


Conductor 


Wood Poles, Med. Loading, ACSR Cond 
Wood Poles, Med. Loading, AL Cond. 
Steel Towers, Lt. Loading, AL Cond. 

Steel Towers, Med. Loading, ACSR Cond. 
Steel Towers, Med. Loading, ACSR Cond. 


7— 287 Kv, Steel Towers, Med. Loading, ACSR Cond. 
8—330 Kv, Wood Poles, Med. Loading, Exp. ACSR. 
9—330 Kv, Steel Towers, Med. Loading, Exp. ACSR. 
10—287 Kv, Double CCT, $¢. Towers, Med. Loading, ACSR. 
11 —287 Kv, Double cct, St. Towers, Med. Loading, Al Cond. 


1200 1300 1400 


size (MCM) 


1500 «= 1600 »3=— 1700S «1800 »3=— 1900 += 2000 


WOOD STRUCTURES LOWER COSTS in this comparison of 230-387-330 kv lines based on estimates of Alabama Power Co engineers 


Cost Studies Point Way to... 


Design Economies 
In High Voltage Transmission Lines 


Methods used by Alabama Power disclose 
that in its area wood or wood and steel pro- 
duce more economical structure than steel 
alone. Their approach is applicable everywhere 


L. B. MURRAY and C. P. USSERY 
Alabama Power Co, Birmingham, Ala 


Alabama Power Co’s recently completed studies of high 
voltage system costs have disclosed that the use of wood, 
or a combination of wood and steel, produces a more 
economical structure than an all steel tower. 

This conclusion is based on estimated values pertaining 
to the area served by Alabama Power. The fact that the 
company’s service area is situated in the heart of the pine 
producing country weights material estimates heavily in 
favor of wood. 

Although the figures in the study represent a local solu- 
tion to the structural problem of high voltage transmission 
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lines, the general method of attacking the problem should 
be applicable to all localities. However, some further 
qualification of the Alabama Power figures is necessary: 
@ The company has its own construction department and 
is not dependent cn contractors. Labor costs were com- 
puted by this internal department. 

® Compared to the country at large, loading conditions in 
Alabama are light. There are no heavy snow or sleet 
problems. 

@ None of the studies covered lines in the hurricane zone, 
a relatively small proportion of the company’s total area. 


Economy Is Objective . . . The purpose of the studies 
was to design transmission lines for a higher voltage 
primary network than the 110-kv system in present oper- 
ation. From these lines would be determined the cost of 
a typical mile of each voltage using various conductor 
sizes. Three basic voltages were decided upon for study: 
230 kv, 287 kv, and 330 kv. 


Conductor Selection . . . The first step was to choose mini- 
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230 kv. Wood Tangent Structure No. units per string 12 


in? __.. ‘o” 230 kv. Suspension Tower _— Average spon 1060 ft 
20 2 90-0 om Impulse level 1105 kv.(critical) 
g rod Footing res. 15 ohms 
Outage probobility 
per 100 mi. per yr. 160 
@ 60 isoceraunic level 


287 kv. Tangent Structure 
_-Double channel 
Steel bayonet - - 


_ 287 kv. “Suspension Tower, 
(Light loading) 


Average span 
Impulse level (wood) 
Impulse level (airpath) 
Ratio air/wood 
Footing res 
Outage probobility 

per 100 mi. per yr 

@ 60 isoceraunic level 





Nc. units per string 
No. units per string 16 J Average span 
Average span 892 ft e Impulse level 
Impulse level 1425 kv. (critical) Footing res. 


Footing res 15 ohms Outage probability 
Outage probability per 100 mi. per yr 
per 100 mi. per yr 0.70 9 + ia @ 60 isoceraunic level 
@) 60 isoceraunic level : 


STANDARD 230-KV LINES pose few prob- STEEL TOWER (above) adds $6,500 to cost GOOD COMPROMISE for 287 kv is wood-pole 
lems with wood structures like this. Typical at 230-kv. Light-loading tower (below) is  steel-arm structure saving $5,000 per mile. 
mile is estimated at $18,273 while . . . desirable for 287 kv but expensive . . Steel top gains height, stops pole burning 


mum size and spacing of conductors to remain in a desir- 
able corona loss and radio interference range: 


230 kv 287 kv 330 ky 

Minimum diameter Se 1 in. 1.4 in. = 1.6 in. 

Minimum spacing * se 20 ft. 24 ft. 28 ft. 

Multiple conductors were not given detailed considera- 

Total fixed charges tion in the study because they presented too many un- 

operational and knowns. Some of the puzzles included magnetic attrac- 

“~~ maintenance costs tion, vibration, bridging of bundle by ice, method of yok- 

---- Present value ing conductors, and fittings. Finally, these conductors 
were chosen: 


230 kv 287 kv 330 kv 
795,000 ACSR 1,351,000 ACSR 1,275,000 Expanded ACSR 
1,113,000 ACSR 1,510,500 All Aluminum 
1,351,009 ACSR 
Replace Protection for these conductors was specified as armoi 
fower Feplace rods for shorter spans and vibration dampers for longer 
bolts all poles ; 
' / spans and dead ends. Compression dead ends were to 
yer be used. 


sapocrry 


‘ / 

| 14 r ; Insulation Level . . . One method of computing insulation 
r level consists of developing working factors for various 
‘oint towers abnormal conditions. These are based on 60-cycle flash- 

= 5 years over and switching surges. 
40. 50 60 A basically similar method involves computing the neces- 
At End of —Years sary wet flashover insulation. It uses all factors except 
insulator contamination and age and omits the desired 
COMBINATION WOOD AND STEEL structures prove cheaper on safety factor. Even without these figures in the computa- 
long term basis. Both types of towers use identical conductors tion, the method provides a safety factor of 2.4, a result 
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287 kv. Transmission Line Tower, Double Circuit 


No. units per string 
Average span 
Impulse level 
Footing res. 
Outage probability 
per 100 mi. per yr 
(@ 60 isoceraunic level 


1040 ft. 
1425 kv. (critical) 
15 ohms 


0.80 


DOUBLE CIRCUIT STEEL TOWER for 287 kv with one or both cir- 
cuits in place was included for comparison with single circuit 
construction. Line cost approximates $53,000 per mile 


which is satisfactory to Alabama Power because it com- 
pensates for contamination and age that may be encoun- 
tered. 

Using the second method, it was decided that if the 
wet flashover value of the 287 kv and 330 kv could be 
met, then adequate switching surge insulation and high 
impulse level would produce a satisfactorily performing 
line. 

On the 230-kv line, considerable benefit would result 
from the use of wood’s lower insulation level and higher 
estimated performance. Some of the higher voltage lines 
use wood poles and steel arms. Insulation factors for such 
combinations were computed as for steel structures. These 
were the insulation levels: 


230 kv 287 kv 330 kv 


Wood Steel Wood Steel Wood Steel 
Units . 11 12 15 16 17 18 


Grading rings were not considered necessary on the 
230-kv line, although they were definitely a requirement 
on the 330-kv line. In the mid-range, the 287-kv line 
would be operating close to the point where grading rings 
or special clamps might be needed. Arrangements were 
made to add them later if performance required them. 

All of the designs in the study were based on conductor- 
to-tower air gap insulation at 30-deg swing being equal 
in impulse value to the insulator swing. This factor is 
applicable to all lines using steel crossarms or towers. 

On lines using wood arms the impulse value of the air 
gap at 30 deg swing is approximately 75% of the insulator 
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string plus crossarm. A flashover would not pass through 
wood but would go between conductor and pole ground. 


Ground Problems . . . In Alabama Power’s service area, 
there has been little difficulty in reducing footing resist- 
ance to 15 ohms by using counterpoise or sectional ground 
rods. Although present installations are mostly counter- 
poise, ground rods will get greater use on the new high 
voltage installations. It was considered impractical to 
reduce footing resistance below 15 ohms because the 
greatly increased cost offsets the. benefits to be derived. 

There was no necessity for increasing the size of the 
overhead ground wire which had already proven practical 
on the company’s 110-kv system. This wire is -in., high- 
strength, galvanized steel strand. Its sag provides maxi- 
mum mid-span clearance even with the larger conductors 
intended for the higher voltage lines. It also has the 
desired low tension for wood lines. 


Loading Conditions . . . Construction of lines in Alabama 
Power’s service area is based on three assumed loading 
conditions: 

Medium Loading—8-lb wind, %4-in. ice, 15 deg F. 

Light Loading—12-lb wind, no ice, 30 deg F. 

Hurricane Loading—30-Ib wind, no ice, 32 deg F. 

Medium loading zone conditions are heavier than 
present NESC because recorded wind velocities in this 
service area are fairly high. No studies were made of 
lines in the hurricane loading zone because a line in this 
small area would not be typical. 

Suspension towers for the study were designed to NESC 
loadings with simultaneous application vertical and trans- 
verse loads at 2200 Ib longitudinal per conductor. Wood 
structures were designed with a safety factor of 2 for 
vertical and transverse loads. Longitudinal loading was 
considered as zero. 

A broken conductor was accepted as a calculated risk, 
but the inherent longitudinal strength in the tower was 
utilized wherever possible. Thus, the 2200-lb longitudinal 
loading is no more than the strength that can be developed 
by the lower part of the tower. In wood structures there 
is not enough longitudinal strength to remain intact if a 
conductor breaks. 


Expected Performance ... The expected performance of 
each of these lines was obtained from E. L. Harder and 
J. M. Clayton’s curves. As a basis of comparison the per- 
missible lightning current for a stroke to tower for several 
of these lines was figured from Bewley’s formula and 
compared to the curves and to actual results obtained from 
one of the existing 110-kv lines, which is 150 miles long 
and considered typical. (See Table I). 

Best performance seems to be promised by the 287-kv 
wood pole-steel arm line using all aluminum conductor. 
Short spans and large mid-span separation may account 
for this result. All expected performance values were 
estimated at an isoceraunic level of 60. 


Basis For Estimates .. . Although the designs used to illus- 
trate this article are not actually complete, the details of 
the structures were sufficient to permit actual cost esti- 
mates. Here is how the basic data were developed for the 
estimates: 

1. The total number of structures per mile was deter- 
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mined by spotting structures on available line profiles 
considered typical of the area to be traversed. Usu- 
ally a 20-mile section was used. 

2. The number of angles per mile was an average of 
several surveys through the area considered. 

3. The number of crossings over highways, rivers and 
railroads was determined by drawing probable line 
routes on state maps. 

4. The lines were considered dead ended at the ends of 
40-mile sections. 

5. No line switches were included. 

6. No transpositions were included. 

7. Guys were %-in. high strength, galvanized steel wire 
using double strands where required. Anchors were 
concrete ball explosive type. 

8. No wood strain insulators were considered. 

9. Rights of way acquisition costs were not included. 
Clearing costs included clearing a 100-ft wide strip 
and danger trees. 


In the medium loading zone, a typical mile of transmis- 
sion line would have the following characteristics: 
1. .720 angles per mile—.362 over 10 deg. 
.125 railroad crossings per mile 
.125 highway crossings per mile 
.0125 navigable river crossings per mile. 
.04 dead ends per mile. 


VUELTA AAA L A G ET win ! Wiiditl 


Table I—Expected performance of lines compared 
with expense 


Harder & Clayton's 
Curves 


Bewley’s 
Formula 


Maximum 
Stroke to 
Tower 


Maximum 
Stroke to 
Mid-Span 


Maximum 
Stroke to 
Tower 


Estimated 
Performance 

110-kv tine (Actual) 

Performance .67) 
230 kv—Wood Poles— 

Wood Arms (Fig. 3) 
230 kv—Steel Towers 

(Fig. 4) 
287 kv—Wood Poles— 

Stee! Arms (Fig. 5) 
287 kv—Steel Towers 

(Fig. 6) 
330 kv—Wood Poles— 

Stee! Arms 


98,000 105,000 89,000 


121,000 105,000 117,000 


102,000 102,000 102,000 


145,000 143,000 136,000 


130,000 98,000 135,000 


160,000 112,000 143,000 


330 kv—Steel Towers 152,000 118,000 141,000 


Table I! — Cost comparison of lines studied 


Estimated 
Cost/ 
Conductor Grading Loading Typical 
Size—Cir Mil Shields Zone Miles 


795,000 ACSR No $18,273 
795,000 ACSR No 24,793 
1,113,000 ACSR No 27,848 
1,251,000 ACSR No 29,173 
1,510,500 Al. No 23,878 


Type 
Construction 


Wood 
Steel Towers 


Voltage 


230 kv 
230 kv 
230 kv 
230 kv 
287 kv 


Medium 
Medium 
Medium 
Medium 
Light 


Steel Towers 
Steel Towers 


Wood Poles— 
Steel Arms 


Wood Poles— 1,510,500 Al. 
Steel Arms 


Steel Towers 


287 kv Medium 26,171 


287 kv 
287 kv 
287 kv 
287 kv 
287 kv 
287 kv 


,351,500 ACSR 
Steel Towers ,510,500 Al. 


1 Medium 
1 
Steel Towers 1,510,500 Al. 
1 
1 


Medium 
Light 
‘Medium 
Medium 
Light 


29,695 
31,123 
28,241 
52,851 
53,978 
25,848 


,351,500 ACSR 
,510,500 Al. 
1,510,500 Al. 


Steel Towers 
Steel Towers 


Wood Poles— 
Wood Arms 


Wood Poles— 
Steel Arms 


Stee! Towers 


330 kv 1,275,000 
Expanded ACSR 
1,275,000 


Expanded ACSR 


Medium 31,228: 


330 kv Medium 36,544 


In the light loading zone, a typical mile of transmission 
line would have the same characteristics except that there 
would be .452 angles per mile—.10 would be over 10 deg. 


Results Considered . . . Design similarities for 230 and 
287-kv steel tower lines of equal conductor reduced cost 
differences between the lines to $522 (Table II). Expanded 
conductor on the 330-kv lines gave greater loadings in 
proportion to the circular mil size of the conductor. There- 
fore, the cost for 330 kv seems high when conductor sizes 
are compared. 

There was an attempt to substitute steel poles for wood 
poles on the 287 and 330-kv lines, but the cost was much 
higher than for conventional towers. Swedish type welded 
poles were also considered, but the cost of the footing 
was so high that it offset the steel savings. 

Long term differences in costs between lines of wood 
pole and steel construction using identical conductors were 
estimated from previous experience. The curves were 
based on these assumptions: 

® Replacement of all poles and wood arms between the 
25th and 35th year, and between the 50th and 60th year. 
After 60 years all poles will have been changed twice. 

® Replacement of all tower bolts between the 45th and 
50th year. 

®@ Painting of the towers every five years after the 45th 
year to compensate for the worn galvanizing. 
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Table Ill—Cost of typical mile 287-kv transmission 
line — wood poles, steel arms, 1,510,500 cir mil 
all aluminum, light loading 


Material 
Item Quantity Cost 
Survey All 3.00 
Clearing — 
Structures and towers: 
Wood, Tangent 
Wood, Tangent Railroad 


Crossing 
Wood, Tangent Highwoy 


Labor 
Cost 
$ 204.00 
600.00 


Total 


4,099.67 


180.67 


Crossing 
Wood, Angle (0 deg-10 deo 
Wood, Angle (10 deg U- 
Wood, Dead End .040 


Steel, Navigable River 
Crossing 


Poles: 
75 ft, Class 2 
72 ft, Cless 1 
70 ft, Cless 3 
65 ft, Class 1 
65 ft, Class 2 
é5 ft, Class 3 
69 ft, Clezs 3 
Total 

Conductor and Accessories: 
1,510,500 cir mil 

All Aluminum 

Armor Rods 


180.67 
322.42 
31.10 
38.16 


0.25 250.00 
-800 
-540 
-360 
-300 

4.436 
8.266 
-540 
15.242 


143.40 
95.24 
46.40 
45.01 

568.87 

906.61 
50.20 


$ 6,958.42 1,730.00 


23,127 Ib. 
22.08 
44.16 

1.74 


7,308.13 
237.14 
72.86 
18.79 


Armor Rod Clamps 

D=mpers, Conductor 
Groundwire and Accessories: 

¥g-in. 7-Strand H.S. Stcel 

Armor Rods 

Groundwire Dampers 


2,968 Ib. 
14.67 
1.16 

666 Ib. 
-457 


474.88 
12.91 
3.71 
199.80 
8.17 

$ 8,336.39 


Counterpoise, Zinc 
opperweld Groundrods 


Total $1,545.00 


Veicl All Lictoric! cxd Lebor 
Plus 8% Miscelicncous Material 
Transportation, Meals, Etc. 

Totcls 
Engineering and Overhead 


TOTAL ESTIMATED COST PER MILE 


$15,297.81 $4,139.00 
1,223.82 -- 
1,448.65 

$17,970.28 


$4,139.00 $22,109.28 
1,768.74 
$23,878.02 
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FIG 1—MARGIN OF PROTECTION FOR TODAY'S BIL’s is estab- 
lished from lightning protection and tests. Bottom curve shows arrester 
rating. Next curve represents arrester voltage for 5,000-amp 10 x 20 


usec discharge, including +10% manufacturing tolerance. Adding a 
margin of 15% discharge voltage +30 kv gives the protected level 
which almost coincides with accepted BIL’s for these voltages 


In Modern Transmission Design . . . 


Probabilities Set Insulation Levels 


Operating experience with coordinated lightning protection 
for lower voltage guides selections of BILs for EHV systems 


C. F. WAGNER, Consulting Engineer, 
Westinghouse Electric Corp, East Pitts- 
burgh, Pa. 


Coordination of insulation and the 
determination of basic impulse insula- 
tion levels for transmission systems 
must be approached on a rational and 
economical basis. Insulation should 
be kept as low as possible commen- 
surate with the ability to protect it. 

One approach is to consider the 


worst theoretical case, one in which 
all of the unfavorable factors are 
permitted to pyramid. Such possibil- 
ities are involved as: 

1. An unusually severe arrester dis- 
charge current. 

2. Considerable separation between 
arrestor and protected equipment. 

3. An arrester discharge voltage at 
the maximum value permitted by the 
manufacturer’s tolerances. 

4. No margin over specified im- 
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pulse strength of protected equipment. 

Simultaneous occurrence of all 
these pessimistic factors would lead 
either to higher insulation levels than 
those now in use or to more elaborate 
protective systems. Good engineering 
dictates consideration of the proba- 
bility of all these factors. While pyra- 
miding of all unfavorable factors 
might be possible, it is unlikely. The 
problem is to seek a satisfactory and 
economical compromise. 

Each factor might be analyzed in- 
dependently with regard to its magni- 
tude and the probability of occurrence 
of each magnitude. Then a magni- 
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FIG 2—PROPOSED BIL’s FOR EHV SYSTEMS provide a protective margin with 75% arresters 
similar to present practice at lower voltages. But conventional 80% arresters encroach upon 
the margin. Special 80% arresters with less tolerance also are satisfactory 


tude might be selected whose fre- 
quency of occurrence appears reason- 
able. This is difficult because in many 
cases there are insufficient data and 
because of interrelation of factors. 


Experience Provides Guide . . . For- 
tunately the operating experience ob- 
tained with transformers protected 
with arresters according to good 
modern practice provides another ap- 
proach. This course has the advan- 
tage that all factors have been taken 
into account, those that are evident 
and can be analyzed as well as those 
of a more intangible character. There 
are just enough failures to indicate 
that present methods of applying ar- 
resters are reasonable. 

Setting insulation levels in the first 
place, or the converse problem of 
choosing an insulation level from 
those already established, involves 
three major steps: 

1. Establish arrester rating by de- 
termining the maximum voltage to 
ground on a sound phase at the ar- 
rester location during fault conditions. 
This does not involve probability. 

2. Assume arrester discharge con- 
ditions. This depends on many fact- 
ors and involves a large measure of 
probability. These assumptions de- 
termine arrester discharge voltage. 

3. Add a certain margin over and 
above the arrester discharge voltage 
to determine the “protected level”. 
This provides for such factors as de- 
partures from assumed discharge cur- 
rents in the arrester, separation be- 
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tween lightning arrester and protected 
equipment, and manufacturing toler- 
ances of arresters. 

These steps are illustrated in Fig. 1 
for several voltage levels. For un- 
grounded systems, the lightning ar- 
rester rating was taken as the maxi- 
mum voltage in the tolerable zone, or 
the next higher standard rating. In 
most cases it is 105% of the nominal 
system voltage. For the grounded 
case, the rating was taken as ap- 
proximately 80% that of the cor- 
responding ungrounded system. 
Crest voltage across the arrester when 
discharging a 5,000-amp 10 x 20 usec 
wave is shown with the +10% toler- 
ance reported by manufacturers of 
station-type arresters. A margin was 
added to this arrester discharge volt- 
age so that the final computed values 
would fall just below the correspond- 
ing BIL’s in common use for these 
system voltages. Formula for margin 
to fit the curves is 15% of arrester 
crest voltage plus a constant 30 kv. 

There is very close correspondence 
between the protected level so com- 
puted and the corresponding BIL. 
Arresters applied according to these 
values have given excellent perform- 
ance both as to failures of arresters 
and as to protection afforded to the 
protected equinment. This combina- 
tion of arrester discharge current and 
margin is one of several possible com- 
binations that give good results. 


Propose BIL’s for EHV .. . Stand- 
ardizing bodies in the United States 


have under consideration BIL’s for 
systems above 287.5 kv. It is basic to 
this work that the maximum system 
voltages in the tolerable zone be 5% 
higher than the nominal system volt- 
ages. The uppermost curve of Fig 2 
shows BIL’s for systems utilizing 
100% arresters. Below this are 
plotted the BIL’s, one class lower, 
that are used on grounded-neutral 
systems with 80% arresters. 

BIL’s are plotted against the cor- 
responding nominal system voltages 
for 287.5 kv, 330 kv, 380 kv, 440 kv, 
and 500 kv. The last four values are 
those now being considered for stand- 
ardization. If coordination at these 
BIL values is based on a 5,000-amp, 
10x20 usec discharge through the ar- 
rester and on the maximum tolerance 
in arrester characteristic, then the re- 
sultant margin with a 75% arrester 
+10% tolerance is 19% +30 kv. If, 
on the other hand, a 10,000-amp dis- 
charge is assumed, the margin would 
be reduced to 10% +30 kv, as shown 
by Table I. Where system grounding 
conditions are such that an 80% ar- 
rester must be used, the margin with 
standard _ characteristics | becomes 
rather low, 11.5% +30 kv for 5,000 
amp, or 3% +30 kv for 10,000 amp. 

Special 80% arresters are available 
in which the 10% manufacturing 
tolerance is eliminated. If such ar- 
resters are used, then the margins be- 
come 22.5% +30 kv and 13% +30 
kv, respectively. But regardless of 
tolerance in the arrester or assumed 
discharge current, substantially the 
same coordination is obtained at the 
four upper points with 75% arresters 
as is obtained on 115-kv and 138-kv 
systems with 80% arresters. 


Insulation Precludes Lower BIL’s 
- - - The BIL’s now assigned to sys- 
tems of 287.5 kv and higher are so 
low that most insulation engineers 
fear that any further lowering of the 
impulse characteristics might en- 
danger the life of equipment. While 
arresters can be built today which 
would protect equipment having lower 
BIL’s than those indicated, advantage 
cannot be taken of their availability 
because of the hazards introduced 
under normal conditions and switch- 
ing surges. 

The risk involved in going to lower 
values of insulation is very great. 
Equipment in these higher voltages is 
usually associated with transmission 
lines carrying large blocks of power. 
A failure would not only be costly in 
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repairs but might hazard disuse of 
other important equipment. These 
BIL’s in themselves already represent 
a reduction as compared to practice 
in the lower transmission voltages. 
Before further reductions are made, it 
would be well to await the results of 
operation with the present values. It 
is desirable to go slowly. 


Field Measurements Show Surge 
Severity . . . Extensive field data ob- 
tained with magnetic links indicate 
that only 4% of discharges for station- 
type lightning arresters exceed 5,000 
amp. The probability of such dis- 
charges for each lightning arrester is 
one every 14 years for 5,000 amp, 
and one every 58 years for 10,000. 
In most cases these records were ob- 
tained at locations regarded as severe, 
to provide data quickly; therefore they 
probably represent more severe duty 
than the average location. 

One might argue that, because an 
arrester is a protective device, the 
most severe condition should be ac- 
cepted. If this philosophy were fol- 


lowed, one would consider a 20,000- 
amp discharge—or even a 35,000-amp 
discharge as this is the maximum 
that has been recorded. But all of the 
most severe conditions must not be 
imposed simultaneously. 


A reason- 
able condition should be chosen and 
correlated with the actual overall serv- 
ice performance of arresters and pro- 
tected equipments. 

One might choose a 10,000-amp, 
10 x 20 usec wave to fix arrester 
performance. This gives a crest dis- 
charge voltage 8% higher than the 
5,000-amp discharge. Then, other 
conditions remaining the same, the 
margin would have to be reduced 
from 15 to 6.5% to give the same 
protected level. 

Other factors affect the discharge 
current in arresters. In a_ well- 
shielded substation or transmission 
line, 99.8 or 99.9% of all of the dis- 
charges will be diverted harmlessly to 
ground. Substations always have rela- 
tively low resistances, but the first and 
second tower out on the line might 
have high footing resistances. Thus 
a stroke to the shield wire on the first 
few spans might discharge a signifi- 
cant portion of the current through 
the arrester. The type of line con- 
struction, whether steel tower or wood 
poles, and the amount of insulation 
also affect the discharge current. 

For 25 years the 10 x 20 usec 
current wave has been used to de- 


AS THE AUTHOR SEES IT 


Arrester operating conditions and margins should not be viewed too 


strictly. 


All of the most severe operating conditions cannot be expected to 


occur simultaneously. 


Conditions vary so widely that one can only choose a reasonable com- 
bination, then set a margin so combination satisfies current applications 


proved satisfactory by experience. 


Emphasis should not be placed upon one particular extreme condition. 
It is not contended that particular phases of arrester applications 
should not be analyzed separately, as this constitutes the most fruitful 
means of adding to our understanding of the problem. 

The author prefers to use a 5,000-amp, 10 x 20-see discharge and 


include the full +10% manufacturing tolerance. 


To the crest value 


of arrester voltage so fixed should be added a 15% + 30-kv margin. 
This combination provides satisfactory coordination except for very 


special substation applications. 


termine the discharge characteristics 
of a lightning arrester. It represents 
approximately the most severe con- 
dition that can be obtained in labora- 
tories without undue expense and 
effort. But it does not represent the 
most severe condition that can be 
encountered in practice. 


Steeper Test Wave Not Justified ... 
A discharge record that approximates 
5,000-amp crest with a 5,000-amp 
rate of rise has been recorded. The 
crest discharge voltage with this type 
of wave is 17% greater than for a 
10 x 20 current wave having a crest 
of 5,000 amp. But the crest value 
alone does not reflect the effect upon 
the insulation. And practical labora- 
tory limitations make it difficult to 
obtain such a current wave with a 
long tail. A system with a ground 
wire might receive such a discharge in 
case of a direct stroke to the con- 
ductor when the shielding function 
fails or when the line insulation fails 
during an exceptionally severe stroke 
to the ground wire. But the probabil- 
ity must also be considered. 

At least 80% of all transmission 
lines above 100 kv are either equipped 
with ground wires or have ground 
wires extending for a mile from each 
substation. It is this range of voltages 
in which significant economies result 
from reducing the insulation of trans- 
formers on effectively grounded sys- 
tems. In 34.5 and 69-kv systems the 
use of ground wires is not so pre- 
valent, but it is not customary to use 
reduced insulation even if the system 
is well grounded. It would appear, 
therefore, that for systems of 100 kv 
or greater the steep current discharge 
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can be neglected. For substations on 
34.5 and 69-kv grounded-neutral sys- 
tems, the inherent margin is suffi- 
ciently great that this refinement need 
not be included. 

Some substations are not provided 
with shield wires as the designers 
feel that the calculated risk of me- 
chanical failure of the shield wire 
is greater than the protection afforded. 
Without shield wires the probability 
of steeper waves is somewhat greater 
than with shield wires. But the proba- 
bility of a 5,000-amp rate of rise is 
not sufficient to justify its use as a 
basis for arrester application. 


Arrester Voltage Resemblies_ Test 
Wave .. . The voltage across an 
arrester when discharging a 10 x 20 
usec wave, approximates, but is not 
exactly the same as, the 1.5 x 40 usec 
voltage wave used as a basis of insu- 
lation coordination and for testing the 
impulse characteristics of equipment. 
It has been argued that a current wave 
should be chosen that would give as 
close as possible a 1.5 x 40 usec 
discharge voltage wave. A more the- 
oretical approach would be to choose 
a reasonably severe wave that might 
occur in practice and then determine 
the actual shape of the voltage wave 
across the arrester. Then the volt- 
time characteristics of insulation could 
be determined with this type of volt- 
age wave form applied. This would 
become rather involved, and the extra 
complication is not warranted. 

In view of the little data available 
on the wave shape of arrester dis- 
charge currents, the wide variations 
in conditions of application, and the 
enormous amount of laboratory data 


119 








TEESE 


Table I—Margins in Proposed EHV 


4 Wi 


BIL’s 


Arrester Characteristics Margin for 10 x 20- sec Wave of 

Rating Tolerance 5,000 Amp 10,000 Amp 
5% 10% 19% + 30 kv 10% + 30 kv 
80°% 10% 11.550 + 30 kv 3% +30 kv 
80°% 0% 22.55 + 30 kv 13% + 30kv 

100% * 10% 15% + 30 kv 6.5% + 30 kv 
80°%* 10% 20% + 30 kv 11% + 30 kv 


* Margins in 22-230-kv practice for comparison. 


collected to date, it would be unwise 
to use any other than a 10 x 20 usec 
current wave for coordination. 


Separation Affects Voltage . . . The 
voltage across the lightning arrester 
may be considered (1) before break- 
down and (2) during discharge. The 
voltage before breakdown rises at a 
rate determined by the incoming surge. 
Upon breakdown of the arrester gap, 
the current begins to discharge, and 
the voltage across the arrester be- 
comes the discharge voltage. The 
voltage across the arrester equals the 
voltage across the protected equip- 
ment only when the arrester is imme- 
diately adjacent to it. 

Determination of voltages within 
the substation structure depends upon 
such factors as length of downlead 
from the bus to the arrester, electrical 
distance horizontally between arrester 
and protected equipment, stub end 
feeds, and, even more important, the 
number of lines emanating from the 
substation. The conditions are so 
variable and complex that unless one 
makes a rather detailed study of the 
station, it becomes impossible to do 
otherwise than make a general allow- 
ance for these effects. Unless the 
arrester is located on the transformer 
case, it is well to include separation as 
one of the factors entering into the 
margin and to limit the separation to 
certain prescribed maximum distances. 


Manufacturing Tolerance Applies . . . 
In the standards for lightning arrest- 
ers, the crest value of the discharge 
voltages is given for different values 
of 10 x 20-usec-current waves (5,000, 


10,000 and 20,000-amp crest). These 
values represent the average of a large 
number of arresters. A tolerance of 
10% above these average values is 
then provided. This represents the 
maximum voltage which must not be 
exceeded. In the probabilities of man- 
ufacture, 95% of the arresters test 
within a tolerance of 6-2/3% above 
the average value. It has been sug- 
gested that the probability factor in 
manufacture be recognized in the ap- 
plication of lightning arresters by 
using a value equal to 6-2/3% above 
the average. Thus, there exist three 
possible bases for coordination: the 
average value, a value 6-2/3% 
greater, or a value 10% greater. 

In computing the discharge volt- 
ages of Fig. 1, the author preferred 
to use 10% higher than the average. 
This is largely a matter of judgment 
and preference. But whatever value 
be used, adjustment must be made in 
the margin so that the overall per- 
formance of the arrester characteristic 
and the margin remains the same. 


Insulation Has Short-Time Margin .. . 
The major insulation of transformers 
withstands 3-usec chopped waves 
about 15% in excess of the full-wave 
test value. For shorter times the in- 
sulation has even greater strength. 
This is fortunate as the voltage across 
insulation at points other than the 
arrester location has superposed oscil- 
lations of short duration. This over- 
voltage nests in with the upturn char- 
acteristic of insulation for 
periods of application. This factor 
also tends to compensate for the 
peaking effect of arrester discharge 


short 


Table I|—Arrester Characteristics and Margins for the Same Protection 


Arrester Characteristics 


Average + 10% tolerance 
Average + 636% tolerance 
Average + no tolerance 
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Margin for 10 x 20- usec Wave of 


5,000 Amp 10,000 Amp 
15% + 30kv 6.5% + 30 kv 
18% + 30 kv 9.0% + 30 kv 
27% + 30 kv 17.5% + 30 kv 


voltage with high rates of rise in 
discharge current. 

Although the insulation of the pro- 
tected equipment is rated on a mini- 
mum basis, certain margins are 
involved in the variabilities of manu- 
facture and the necessities of design. 
These margins exist with even more 
reason than the lightning arrester 
margins as the lightning arrester prob- 
ability can be controlled by tests in 
the course of manufacture. The au- 
thor is not proposing that this region 
be encroached upon, but is merely 
calling attention to the fact that it 
does exist for sound basic reasons. 

It should be apparent that to choose 
the conditions of application from 
a consideration of each individual 
factor and the probabilities with which 
these factors occur becomes quite 
involved. But all the combinations 
in Table I show the same satisfactory 
coordination. The margins are based 
upon the characteristics of station-type 
arresters. 


Line-type Arresters Cut Margin .. . 
Line-type arresters whose average dis- 
charge characteristics are 25% greater 
and have 15% tolerance also have 
given good service but not as uni- 
formly good as station-type arresters. 
Using the higher average discharge 
voltage and incorporating the higher 
tolerance of line-type arresters, then 
the margin becomes —10% +30 kv 
to obtain the same protective level at 
5,000 amp. This appears to reflect 
reasonably the somewhat inferior pro- 
tection afforded by line-type arresters 
as compared to station-type arresters. 

On distribution circuits the absence 
of the shield wires, particularly in 
rural applications, increases the ex- 
posure to the effects of lightning. This 
is substantiated by magnetic links 
which indicate that a higher arrester 
discharge current, on the order of 
20,000 amp, should be used for this 
type of application. But because ar- 
resters in this voltage class are usually 
connected across the transformers, no 
margin need be included. The as- 
sumption of 20,000-amp discharge 
current and no margin appears to give 
protective values that reflect the serv- 
ice obtained from operating experi- 
ence. 

With this additional data as a back 
ground, 5,000 amp appears to be a 
reasonable compromise for shielded 
substation arrester discharge current. 
The maximum tolerance should be 
retained. 
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Characteristics of Typical Modern 
Transmission Lines In the United States 


Survey of 
87 Utilities 
and 

181 lines 
over 100 kv 


shows how... 


) 


. Structure * 
Types > 


Modern Transmission Designs 
Adapt Engineering Advances 


Two hundred and eighty transmission lines ranging from 
100 to 340 kv should afford a representative sampling of 
the lines of the U.S.A. Consequently, a compilation of their 
design details should afford an insight into the trends of 
design particularly if the data are confined to recently built 
lines. 

This is what is presented in the ensuing pages as the 
lines reported are all of the last decade and therefore reflect 
the fruits of the preceding two decades of intensified study 
of lightning. Further, the lines are confined to voltages 
above 100 kv. To this extent the compilation differs from 
the equally comprehensive surveys published by Electrical 
World in 1927 and 1929. Those surveys included the 
lower voltages prevalent in that period. Many of the 66-kv 
lines have since become virtually subtransmission and cor- 
respondingly standardized in construction details. 
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Study of the itemized details will assuredly provide a 
cross-section of current practice, particularly when items 
about a particular line are associated with other relevant 
items about the same line. Failure to recognize these inter- 
related facts may lead to strange conclusions. Nevertheless, 
there is a certain amount of value from a statistical study 
of the tabulated information. This is reflected in the small 
tables that are “lift-outs” from the large tables. 

Structure designs show 48 distinct variations. These are 
diagrammed on p. 150 and referenced in the respective 
columns of line characteristics. 

From these condensed compilations a limited number of 
inferences may be drawn. These are merely indexes of 
mass practice and in no sense intended to be a guide to 
design. For these summary tables and their interpretation 
—turn the page. 





Summary Shows Preference for Wood Structures... . 


Structural! Material Used in Transmission—Lines or Parts of Lines 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Wood 105 88 14 5 ° ° 
‘Steel 19 54 3 22 2 2 


Wood is the preferred structural material at 5 to 1 for 
both 115 kv and 161 kv and 112 to 1 for 138 kv. Steel 
is preferred 4 to 1 for 220 kv and exclusively above 


Types of Cross Arms and Pole Bracing—No. of Lines 
Ky 


100- 131- 151- 201- 251-  301- 

130 150 200 250 300 400 
Wood Arms on Wood Poles 96 75 13 5 0 0 
Wood Arms on Steel Towers... .. ° 6 0 0 ° ° 
Steel Arms on Wood Poles 7 0 0 0 ° 0 
Steel Arms on Steel Towers...... 22 39 3 19 1 1 
Spar. Arms 6 2 ° ° ° 0 
Double Plank 1 ° 1 ° ° oO 
Wishbone... . ; eae 2 ° ° ° 0 0 
Pole Bracing Wood ‘ 63 57 13 5 0 ° 
Poles Guyed... mis 3 2 ° 4 ° Oo 


Wood crossarms are the rule—except for 1 out of 12 
of the 138-kv lines—for all wood structures up to 230 kv. 
Steel arms are not uncommon on wood poles, for 115 kv, 
or wood arms on steel towers for 138 kv. 


Steel crossarms outnumber wood on steel structures at 
all voltages. In fact, they are exclusive except for a few 
138-kv lines that have wood arms. 


Spar and double plank crossarms have been used on 
115 kv, 138 kv, and 161 kv, and there are indications that 
spar arms have increased somewhat in popularity. 


Rance of Phase Separation (Ft) vs Conductor Configuration 
Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Horizontal, Aver 13.66 14.7 16 25.23 30 
Max, Min....16-10.5 12-12 929.7- 33.33- 32.5- 
135 1995 275 
Vertical, Aver 11.04 14.1 14.5 18.56 21.5 
Max-Min 135-9 20-10 145- 245 21.5 
145 14.95 21.5 
Triangular, Aver 11.53 14.5 
Max-Min 14-10 26-10 


Horizontal separation of phase wires ranges from an 
average of 13.66 ft for 115 kv to 30 ft for 330 kv. 


Vertical separation of phase wires is somewhat less than 
is used for horizontal separation but increases similarly 


with voltage (average 11 ft for 115 kv to 21.5 ft for 330). 


Triangular configuration of conductors was not shown 
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for voltages above 150 kv; the customary conductor sep- 
aration is 11.5 ft for 115 kv and 14.5 for 138 kv. 
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Configuration of Phase Conductors—No. of Lines 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Horizonial 94 78 16 19 2 1 
Vertical (aligned) 19 11 ° 2 0 0 
Vertical (offset) 17 30 1 6 ° 1 
Triangular ‘ 5 4 o o oO ° 


Horizontal conductor arrangement is the indicated favor- 
ite for 60 to 70% of the lines 100-250 kv. At higher volt- 
ages it is a 3/0 preference for single-circuit lines. 


Conductor Offset from Vertical Configuration—Ft 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Aver ssecscewice ae 44 2.5 42 5.0 
Max. J, 8 85 25 8.0 5.0 
ala eve ks 025 25 2.5 3.0 5.0 
Min 0.25 25 2.5 3.0 5.0 


Offset of middle conductors is indicated for 60% of 
the vertical configurations, presumably to contend with 
galloping conductors. 


Offset of middle conductor from vertical alignment 
increases to a 5-ft value at 330 kv. 


Range of Minimum Clearance to Structure—Ft (Max, Aver, Min) 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Horizontal... 8-5.38-2 7.7- 7.5-4.5-3 20-8.2-4 11-3.5-6 
5.1-2.7 
Vertical..... 8-4.85- 10-5.2-3 7-7-7 9-6.5-5 7.795—- 
23s 7.75-7.75 
Triangular 5.16 10-6.1 
3.3-2.25 45 


Minimum clearance of conductors to structure is prac- 
tically the same for horizontal, vertical, or triangular con- 
struction and, quite naturally, increases with voltage. 
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Range of Minimum Clearance to Terrain—Ft (Max, Aver, Min) 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Horizontal 40- 31-27-23 32-28-25 35- 32.4- 
26.13-22 30.7-27 29.7-27 
Vertical. 40- 48-30-25 30-30-30 37- 35-35-35 
30.9-23 30.6-25 
Triangular. 55- 31- 
39.8-26 30-27.5 
UsUngnanneecnenaaurganagtasectan att uit ‘sehgBereEa PEND MN Et 1 
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ACSR Conductors . . . and Steel Ground Wires 


Line Conductor Type and Material—No. of Lines Number of Ground Wires Used—No. of Lines 


i Ky 100- 131- 151- 201- 251- 301- Kv 100-130 131-150 151-200 201-250 251-300 301-400 
ij 130 150 200 250 300 400 Number... 0 1 201 201 201 2012012 
} Copper..... 28 17 5 1 1 ° 

| Copper (High Teme) 5 2 0 0 0 0 NE 0 3180 0 0 <4 

4 a , 719 91 13 26 1 1 MA Oo 2 4 6 @e a oo 5 

i Copperweld 5 5 0 0 0 0 ENC... oO 2 206 13 34 ae SOME cs 

ij Copperweld-Copper 4 3 oO 1 0 0 WNC... o 684 @. 3 2 0-0 oo a Ss 

JB Aluminum 0 2 °O 0 0 0 SA. °o tmeet #9 -e@n8. 200 2 010 
| a > 0 ° 0 0 0 BSE. cts Oo OO 1S On 6 22-010 4 

i Wau... & £9 6 SS: 19 

i ! Mtn 2) 4 2.0. 2 5.958 4 £0. 9 

B Pac 11 2 2*0 0 2 23 6002000 
, Aluminum (ACSR) outnumbers all other conductors ysa 13 13 95 0 30 111 201%332002010 


combined in number of lines at any voltage between 
100 to 350 kv except 289-kv. Scarcity of copper during 
ii recent expansion period undoubtedly explains much of the 
dominance of aluminum. 


* Near terminals only 


a oe 


Two ground wires are indicated for five times as many 
Copper with high temperature characteristics was re- !imes as is one ground wire and 15 times as many as for 
ported for 1 in 7 of the lines, 100-200 kv, where copper "ne. Omission of ground wires predominates in the west- 
was chosen; Copperweld or Copperweld-copper for 1  ¢*™ States. 
in 3. 


Aluminum (not ACSR) was reported as used for only 
two lines, and these were 138 kv. 


Overhead Ground Wire Material Used—No. of Lines 


Ky 100- 131- 151- 201- 9251-  301- 
a ; 130 150 200 250 300 400 
a ee ae ee Ee ae HS Steel. ... 70 49 12 19 2 0 
Type Armor Used at Conductor Clamps—No. of Lines Copperweld. .. 28 15 0 1 0 0 
EHS Copperweld 7 14 Oo 2 ° 0 
Ky 100- 131- 151- 201- 251- 301- ACSR..... 2 28 0 1 0 1 
130 150 200 250 300 400 iron... ... 3 0 0 0 0 0 
None 42 29 2 0 1 0 Bronze 0 1 0 o o o 
eM os 25. 19 13 1 4 0 1 : 
Tapered Rods. . 26 42 10 19 1 0 
Prefo-med.. ... 10 19 2 3 0 0 
oe Cee ; . a . : ’ Overhead ground wire is steel on 60% of the lines, 
Copper Liners 1 0 oO 0 0 0 2 
H.D. Copper 1 0 0 0 0 0 Copperweld on 25%, and ACSR on 12%. Other materials 
Bronze 1 ° ° °o °o ° 


were reported only below 150 kv. 


Consonant with predominant use of aluminum con- 
ductors is the indicated preference—1'2 to 1 for 115 kv, 
3 to 1 for 138 kv and 6/1 for 161 kv—for some form of 


Range of Cone Angle of Protection—Degrees: Min, Aver, Max 
protective armoring at clamps. 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
5 NE......... 29; 34; 45 9; 9; 9 
Choice of rods of some form outnumbers “no armor” MaA........ 27; 36; 48 9; 20; 30 16; 26; 37 
on a 3% to 1 basis. ENC........30;36.5;43 9; 29; 45 5; 18; 36 
WNC.......25; 32; 36 11; 26; 30 30; 32.8; 17; 31.6; 
38.5 39.5 
SA........-95:29;50 6; 27; 80 32; 32;32 17;17.3; 33; 33; 33 
% 17.6 
Wi MM (1NUUNAUEOULANOEAUUUYOEU AUG A LANA UUENUASEHNEnUSASnUnREGOngNgnn ana HUane NUE TANNgnR Nena AcaaeeUNAE AEN ESC........10; 40; 80 30 20; 25; 30 
WSC.......18;30;34.5 27; 31.5; 
Type of Vibration Dampers Used—No. of Lines 54 
Mtn . .30; 37; 45 27; 36; 45 45; 45; 45 5; 12.5; 
. Kv 100-130 131-150 151-200 201-250 251-300 301-400 20 
Stockbridge can 29 39 8 15 2 1 Pae.ss .« .-:< Dp BS 00 «a 9 - 16.6; 13.4; 
Alcoa... ae ec 6 0 0 0 0 32; 42 16.7; 20 
Rods. .. a 2 0 0 1 0 0 
None ; 75 49 6 9 0 0 Note: Table ignores lines with zero angle for vertical configuration. 
Vibration dampers of some type are reported for 45% Even the average value of cone angle of protection varies 
of the lines. Stockbridge units outnumber other designs widely—from 9 to 40 deg—but the general average is 
10 to 1. practically 30 deg. 
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BIL’s Feature Insulation Design. . . 


Counterpoise Practice—No. of Lines 

Ky 100- 131- 151- 201- 251- 301- 

130 150 200 250 300 400 
Linear 23 4 0 6 1 0 
Crowfoot 19 7 2 6 1 1 
Linear & Crowfcot 2 ° 0 2 0 0 
Pole Grounds 4 0 0 0 
None 48 77 13 11 ° 1 


No counterpoise is used on two thirds of the lines. 
Where counterpoise is used, it appears as often in linear 
form as in crowfoot pattern. 


Arcing Horns, Range in Values—Min, Aver, Max 


Kv 100-130 131-150 151-200 201-250 251-300 301-400 
No Arcing Horn 56 39 4 5 2 1 
Gap-in 18; 26; 10;35; 6; 36; 38; 46; 38; 76, 60; 60; 
44 63 42 80.5 119.5 60 
None reported 44 46 13 23 Oo 1 


Arcing horn gaps range from 26 in. average for 115 kv 
to 76 in. for 287 kv—with 60 in. for 340 kv. 


Arcing horns are not used—107 cases—or not re- 
ported—127 cases—on about 83% of the lines. 


Arcing Ring Diameters 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Rings not used ' 58 54 9 16 1 Oo 
Top diam-in 2of 30; Sof33 1 of 36 
1 of 294 
Bottom diam-in 3 of 2 of 30; 0 1 of 36 
1830 1 OF 24 
None reroited 53 8 11 1 2 


Arcing rings are not used—138 cases—or not reported 
133 cases—on 95% of the lines. 


Resic Line Impulse Insulation Level—Kv 


Kv 100-130 131-150 151-200 201-250 251-300 301-400 
Wood Max 2,300 1,650 1,500 2,170 
Aver 1,039 970 1,337 1,648 
Min 485 550 1,000 1,100 : 
Steel Max 1,105 1,900 750 1,585 1,870 1.665 
Aver 613 655 750 1,347 1,648 1,625 
Min 550 350 750 945 1,425 1,585 


Note: Some items are for critical flashover, some fer critical positive flashover, and 
& few only for guyed structures. 


Basic impulse insulation level, ignoring isoceraunic 
variations, is consistently 7 to 9 times working voltage for 


124 


wood lines and 4 to 6 times for steel on the average. 
Expulsion Tube Gap—Inches 
Line Kv 100-130 131- 151- 201- 251- 301- 
150 200 839 250 300 400 
Exp Gap-ii. 11 and 13 121 
None used 61 61 9 16 1 1 
None reported 55 48 7 12 1 1 


Expulsion tubes are either not used—149 cases—or not 
reported—124 cases—on more than 95% of the lines. 


Arrester Rating Ky Range—Min, Aver, Max 


Line Kv 100-130 131-150 151-200 201-250 251-300 301-400 
Anester Kv.. 92; 101; 109; 119; 145; 147; 185,198; 182; 212; 264; 
122 157 169 230 242 264.5; 265 


Note: Substation arresters rated higher than those for generating station termination, 


guurnnannneneneen ernnnangeenememne mete Tn min t 


Range of arrester ky ratings for each voltage bracket is 
relatively narrow. The average is 87% of the line voltage 
for 100 to 250 kv, 74% for 289 kv, and 78% for 340 kv. 


' 


Basic Impulse Insulation Level of Terminal Apparatus—Kv 
(No. of Lines in parenthesis) 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
Wood 450(°),  350(3),  560(1), 900(3), 
550(84)  550(6) 65019) 1,050(1) 
650(43), 750(3), 
750(16)  865(11) 
865(1), 
1,050(1) 
Towers 550(13) 350(1), 750(3) 825(2), 
550(12) 850(1) 900(1) 
650(17) 900(7) 
750(1) 1,050(5) 1,300(1) 1175(2) 


BIL for terminal apparatus is: (1) Sensibly the same ratio 
to working voltage for wood and steel lines, (2) about 
60% of line BIL for wood and 90% for steel. This margin 
decreases with voltage. 


Neutral Grounding Types—No. of Lines 


Ky 100- 131- 151- 201. 7" 251- 301- 
130 150 200 250° 300 ' 400 
Solid. . 110 101 14 26 135 1 
Resistance ° ° 0 0 0 0 
Reactance 0 1 3 0 0.5 0 
Dist. Trans 3 1 2 0 ° 0 
Petersen Coil 1 °o °O oO 0 0 
Isolated Neut ° 1 0 ° a 0 0 
None 1 ° 0 0 0 0 
i} 
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and Fast Clearing Controls Fault Damage 


Solid grounding of neutrals is the reported practice on 
95% of the lines; grounding through a distribution-type 
transformer and through reactance have a few adherents. 
Only one case of isolated neutral operation (138 kv) was 
reported. 


{ AQAA AL AANA ALLENS 


Breaker Interruption—No. of Lines 


Ky 100-130 131-150 151-200 201-250 251-300 301-400 
1/5 cycles 3 oO oO oO oO 0 
3 2 6 6 15 2 2 
Beis 0 11 0 0 0 oO 
a 76 50 11 9 0 0 
6 2 4 Oo 1 0 oO 
yex 2 1 0 0 0 ° 
8. ; 15 30 0 1 0 oO 
12 : 1 oO oO Oo 0 Oo 
15 2 0 Oo 0 oO 
16.. : 1 0 0 O 0 
20 1 Oo 0 oO 0 0 
Aver cycles 5.57 6.2 4.3 4.0 3.0 3.0 


subi Ue DGSMAIOSS AN EAAARASARSUO NAMASTE 


More of the lines from 100 to 200 kv use 5-cycle 
breaker interruption than any other value. At voltages 
above 200 kv a 3-cycle value is the general practice. 


1 \ AU ul \ SOMSDULAULUBERSSS AAR SUASG BELARUS ES ERAGE 


Communication Systems—No. of Lines 


Kv 100- 131- 151- 201- 251- 301- 

130 150 200 250 300 400 
Telephone on Structures ... 1 Oo 0 0 O 0 
None 64 60 12 14 1 1 
None Reported 54 51 6 14 1 1 
Pilot Wires ; 5 ¢ 3 1 Oo 0 
None 58 49 8 14 Oo 0 
None Reported 55 36 6 13 1 2 
Carrier 30-75 ke 23 24 6 8 0 1 
76-100 > 14 10 1 6 1 1 
100-150 21 10 1 14 1 1 
150-215 5 1 0 z 0 1 
50-150 13 15 3 18 2 1 
50 200 1 4 6 19 2 1 
No carrier 58 39 Oo 8 0 1 
None reported. .. 45 1 °F 
Microwave 960 mc 1 1 1 0 oO 0 
1869; 1940 1 0 5 4 0 0 
6800; 7100 0 2 0 3 1 1 
No microwave 59 32 7 11 1 0 
None reported 57 42 6 10 0 1 


Only one line—115 ky—reports a telephone line on the 
transmission structures; only 11 lines have a pilot-wire 
circuit. 


Carrier is used on 57.5% of the lines, and, on the aver- 
age, two frequencies are used on each line. The bulk of 
the installations use carrier frequencies between 30 and 
150 ke. 


Only 7% of the lines have microwave systems associ- 
ated; the 1860-1940 mc band is most common and the 
6800-7100 mc band next. 
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Cycles of Reclosure Delay—No. of Lines 


Kv 100-131 131-150 151-200 201-250 251-300 301-400 

None or Inst : 31 123 4 7 0 1 
No Auto. Recl... 12 13 3 5 1 0 
Manual. . 6 17 1 ° oO ° 
2-5 Cycles 5 6 0 0 ° 9 
10-15 5 4 Oo 2 0 Oo 
16-20 22 21 10 1 Oo 0 
20-25.. 0 3 0 11 1 1 
25-30. . 4 14 0 Oo oO Oo 
a... 1 2 0 0 oO 0 
6, 20, 45. 1 1 0 0 oO oO 
0, 15, 60 2 ° 0 0 0 0 
oo... 2 0 0 Oo 0 0 
120. ; 0 0 1 oO 0 
SOO. 2.0% 2 1 Oo 1 0 oO 
240.. 1 Oo 0 oO ° 0 
300... 13 1 0 0 0 0 
660... 1 Oo 0 0 o oO 
vee... 1 oO 0 0 0 0 
900... 1 7 1 oO 0 0 
1800... 2 0 0 Oo 0 0 

Aver Cycles.... 19.1 12.6 7.3 37.3 20.0 20.0 

WWANNNENHAUnUANSUOANUYGRNUSOORSADUAGSUMNG LAS LAGNUNER YOU UE SUG SAGE EL fUN4420 gNUU2ENANE RNA LSLNSENLGAS ALN 


Twenty percent of the lines use instantaneous reclosure 
or inject no delay; 8% have no automatic reclosure, and 
another 8% report manual reclosure. Sixteen to 20 cycles 
is a most common delay, but the actual reported values and 
even the averages vary widely. 


Differs from Joint AIEE-EEI Report ... This survey of 
transmission construction covers many of the same lines 
as were analyzed by the Joint AEII-EEI Committee on 
Line Outages almost two years ago. The objectives of 
that survey were to determine the causes of line outages, 
to correlate the causes with line and system characteris- 
tics, and to summarize this information to guide line 
design and operation. 

But Electrical World’s objective is to ascertain the char- 
acteristics built into lines after the extensive engineering 
advances of the past several decades. To this end, data 
have been assembled for lines built within the past 10 to 15 
years. The number is thereby reduced to 281 (although 
several entries represent a group of lines of similar design) 
compared with the Joint Committee’s 689, but the com- 
posite demonstrates recent practice. 

The Joint Committee’s survey of performance found 
that 64.6% of line outages were caused by lightning. 
The greater use of wood structures and of overhead ground 
wires in Electrical World’s survey reflect the modern prac- 
tice of combatting lightning. So does the use of counter- 
poises to improve structure grounding. 

Solid grounding of the neutral, reported for 95% of 
modern lines, and high-speed circuit breakers (average 
5.57 cycles) mark the provisions for clearing trouble before 
temporary faults become permanent. Automatic reclosing 
60 cycles or less was reported for 20% of the modern 
lines. And 57.5% use carrier, pilot wire or microwave links 
for rapid clearing of faults, compared with 21% 
earlier Joint Report. 

Electrical World’s survey spotlights the modern trends. 
It supplies valuable additional information to assist in the 
design and operation of transmission lines. 


in the 
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Characteristics of Typical Modern Transmission Lines in the 
































































































































































































































































Region NEW ENGLAND 
Brockton 
Public Service Co, of ; Ed 
i . ston Edison Co 
Company Central Maine Power Co Now Homechive —_ Bo so 
Line designation (Name or No.) Sect. 61 Sect. 69 Sect. 80 X-178 U-181 E-194 D-P-110 211-507 | 211-508 505-509 
Voltage (nominal)-kv. . 115 + 115 115 115 115 115 115 - 110 110 
Frequency-cps.............+. 60 60 60 60 60 | 60 60 | 60 60 
SD... op cseseeeenoess 118.47 31.89 26.71 53.0 46.6 54.0 5.07 13. 36 | 13.36 | 74 
IE TE:..sccncnesnsceescs Lewiston Wiscasset | Windsor Groveston SS. Schiller Sta. | Schiller Sta. | Dupont Sta. | Wolburn Wolburn Braintree 
a Norway | Pownal Rockland N.Woodstock Hudson Greggs 8.8. Plymouth St{ Waltham Waltham | Whitman 
| | 
Year of constr. (or recons)....... | 1946 | 1948 | 1950 1948 1949 | 1952 1948 1952 | 1953 
Rating per cct.-Mva 50 | 50 ee 40 | 41 52 75 | 75 130 
STRUCTURES 
(S)teel, (W)ood, (A)lum........... Ww |W Ww | W Ww Ww WwW |W 
Sea 11.2 11.3 11.1 | 11.3 12.15 12.3 11.8 | 11.8 
Types (S)q, (A)-or (H)-frame®. . . H (W-16) | H (W-16) H (W-16) | H (W-16) H (W-16) H (W-4) H (W-4) H (W-4) 
Min. flashover-60 cps kv 33) | 335 335 (wet) | 335 (wet) 335 (wet) 335 (wet) 335 (wet) 335 (wet) 
No. of cire. (I)nst. (P)rov.... 1 11 1 11 1 1 1 r 
Crossarms, (W)ood, (S)teel, (A)lum.J W |W WwW |W Ww Ww Ww 
Bracing (S)tee!, (W)ood W W Ww |W Ww W |W 
Av. weight per struc.-Ib.......... J .-.-+++++-- ee riyaerree Snr Pee, Pee = ee RA, errr errr 
Insul. in guys (W)ood, (P)orc,-kv . .J. None | None None None 2x 12W(110)| 2x 12 W(110) 2x12W (110) 
CONDUCTORS | | 
C, A, 8, ACSR, Cw, each cats ACSR ACSR ACSR | ACSR Cc Cc C(Hytherm) 
Diam, cir mil or gage.. 266,800 266,800 336,400 336,400 4/0 4/0 | ’ 
| 6/7 26/7 26/7 7 7 | 19 
Weight per ft-lb.............. 0.3433 0.3433 0.4624 | 0.4624 0.6533 0.6533 1.081 
Designed for___amp...... ; 250 | 205 390(S)- 390(S)- | 670(S)- 
| 440(W) o> | 730(W) 
Ph. config. (Vert, (H)or, (Thriang. H H H {HH H | H 
SCAND. ..ccau BE axsreressrs Pokxovencseds § spuseves aca gaeeevesesic Fr eecndpeee cll Maks eronkeatn ators eae se ee F cohubeeses® 
Phase separation-ft........... 14 14 14 | 14 14 14 
Span, normal-ft............... 490 490 473 ae 0 OT i eweczews 425 (Av.) 450 (Av.) | 440 (Av.) 
I snnaioccsens 300 800 750 | 780 731 702 | 600 
Sag final-ft at deg F............ 12.3,120F | 12.3,120F 12.3, 120 F ISS.190F | ABZ UDP FG GF cncccccccee | covcvcccese | coccesccvce 
Tension corresponding... ...... 850 850 1,180 1,180 1,470 4,000 des. 4,577 7,785 
| (NESC. Hy) | (NESC. Hy) | (NESC. Hy) 
Min. clear. to ground-ft......... | 22 22 24 24 25 (120 F) 25 (120 F) | 25 (200 F) 
Min. clear. to struct-ft. 3lg | 3% 33 | 34 5 (0° SW) 9(0° SW) | 5 (0° SW) 
Type armor at clamps...... Alum. Liners| Alum. Liners Alum | Alum. None None | None 
Type vibration dam None None None None None None None 
Line altutide range-ft —— 320 to 860 20 to 240 690 to 2610 | 20 to 500 80 to 335 80 to 335 | 100 to 220 
Max. corona loss-kw /3-ph. mile. RR ee Be i en ciatug Sighebaeseate l/h <keeneress sn Ul Gudgeaseban €l epeebrevess | crrreeee 
_. INSULATION | | | 
Basic imp. insul. elvel-kv. . 1,400 1,400 1,400 | 1,400 1,150 1,150 1,150 
Tangent, (D)isk, (P)in, (L)ine-post | D D D D | D D 
No. units and kv rating (or in.). . 8x10 8x10 8x10 8x10 8x10 8x 120 8 x 485/335 | 8x 485/335 8x 485/335 
Angles, (D)isk, (P)in, (L)ine-post. D D | D D D D D D 
No. units and kv rating (or in.). . 9x10 9x10 10x 10 10x10 10x 10 10 x 120 8 x 485/335 | 8x 435/335 | 8 x 485 335 
Term. (D)isk, (P)in, (L)ine-post. D D D | D D D D Line Tap 
No. units and kv rating (or in.). . 10x 10 10x 10 10x 10 |; 10x10 10x 10 10 x 120 7 7 ‘oo . 
I Ce Mga caceewee hl xu enapeeeee ll eo hs vaese: Bhan nese eee ie trots 12% 12% [OSS 
BIL of term. apparatus-kv.. . . 550 550 550 es - > og a ae wo dab teeho-eeeseaemeen re ms 
IMPULSE SURGE renee | | 
No. of ground wires... ... 2 2 2 2 2 
Grd. wire matl. and size... . . : 3x7 EHS Cw} 3x7 EHS Cw| 3x7 EHS Cw] 3x6 Cw | 3x6Cw 34 HS St 34 HS St. % HSSt. | %HS St. 
Angle of prot.-deg. 45 45 45 45 45 29 29 | 29 
Grd. wire clear , mid-span-ft. 12 12 12 | 12 12 16 | 13 to 16 13 to 16 
Grd. res. range-ohms iewabie Eh abvsswsecee El ckbvebecsad EL sere ececens ete ree) rer SORE Ge i vcwskscbae E ancneenseud) sobsasusnee 
Counterpoise (L)inear, (C)rowfoot. | None None None | None None 4 L | L L 
Neut. gdg. (S)olid, (R), (X), (Then 8 Ss s Ss Ss s 8 8 
Neut. gdg.-equiv ohms. . . 0 0 0 0 0 eS 6 Ma Re ace 
Arrester rating-kv. . 97 97 97 97 97 |. - Giiikewatoars 
Expulsion tube gap-in........... None None None None None ee | TM RC vemaiemieat 
Arcing horn gap-in. eee None None None None None ee ~ cose amaed 
Arcing ring top diam-in........ None None None None None ae = coc cheek cae adandeaw 
Arcing ring bot. diam.-in....... None None None | None None None ona wali as 2 
Type relaying GCX GMB Dist. Dist. Carr. | Dist. Carr. | H. Z. Imp. Imp. Carr. | Imp. Carr. | Mod. Imp. 
| Carr. 
Breaker interruption-cycles. . . 5 5 5 5 | § 8 5 5 | 5 
Reclosure delay-cycles........ 20 20 Manual | 20-oneend | 20-one end No. Reel. None None None 
| 5 sec. other | 5 sec. other | 
VOLTAGE REGULATION 
Nominal-%........... 10 10 | 5 -_—.  . £8 ie BD ivvcsvesenea' fl eanccssesne 
Synch. cond. -kva ; 20,000 16,800 (H) None os eh eee uswilll eneopancess 
Synch. cond. spacing-miles . Center Coen eee Seeks oe cnaepea nce: | (Mixwsacacsene lh andebneesss 
Shunt cap.-kva..... 60,000 None | None [None §- | Nome =— ff ..ccccccece | coccccccoee | oveee 
Shunt cap. spacing-miles re: | BM asvteneuses a Geuswheks {la aNeee | coccccvccse OMB 8 oo cceneceee | casabannees » cones 
Series capacitor-kva. .. . None None None | schicken 
a | | 
Telep cire on struct...... .......- None None v None | None N None | None None 
Carrier frequency-ke. Coubalwewme iene 52 | 82 | 82 N 155 , 145 130 
SE on 559 nWnink vaseune | None None | N None | None N teers S enheipeens i Sek oe 
Microwave-Mc None None None | None N sesceeecees | coeeseevees sees ; 
| | | 


Parentheses refer to configuration diagrams on page 150 
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282-507 | 282-507 | 240-508 | 240-507 | 65-508 Q-143 W-149 | A-153 
110 110 110 110 | 110 115 115 | 115 
. 60 60 | 60 | 60 | 60 60 60 | 60 
7.25 7.15 10.7 10.7 10.0 30.5 40 | 8.6 
| | 
Framingham | Sudbury Medway Medway Walpole Millbury | Bellows F’ls | Salem 
| | 
Sudbury | Waltham Framingham | Framingham) Medway Providence | Wilder | Wakefield 
1953 1940 1950 1951 1946 1950 1951 
e 
i 1 75 75 90 100 100 200 
Ww 8 WwW Ww Ww WwW Ww Ww 
12.2 13.6 | 13.6 12.0 12.1 13 13 13 
H (W-4) 8 (S-11) H (W-4) H (W-4) H (W-4) H H H 
335 (wet) 415 (wet) 335 (wet) 335 (wet) 335 (wet) 1,000 1,000 1,000 
1 1(1), 1(P) 1 1 1 1 1 1 
Ww s WwW Ww Ww WwW WwW 
Ww s | W ee ce BE aaadwn am WwW 
2x12W(110) | ........... 9x18 Wid)! 2x12WAiID) 2 eo we None 
C(Hytherm) | C(Hytherm) C Cc ACSR ACSR 
350,000 350,000 4/0 4/0 4/0 336,400 795,000 
19 19 7 7 7 30/7 54/7 
1.081 1.081 0.6533 0.6533 0.645 0.527 1.024 
670(S) 670(S) | 390(S) 390(S) 480(S) 500 500 1,000 
730(W) 730(W) 440(W) 440(W) 530(W) 
H | V H H H H 
2 | er eeeeecese | eee eeseeee | «se ues eee BF ces ececveee | sereseseee F eesesevese 
14 13414 | 14 14 10 & 12 10 & 12 10 & 12 
440(Av) 375(Av) 385 440 00 400 400 
1,031 500 505 605 600 | 600 600 
| 
Seine anew stake iam Seehaenanen MusssO Cohasset ineeexce sic 13 13 
7,785 | 4,500 4,000 4,577 57 2,500 2,700 4,000 
(NESC Hy) (NESC Hy) | (NESC Hy) | (NESCHy) | (NESC Hy) 
25 (200F) | 40 25 (120F) 25 (120F) 25 (200F) 24 24 24 
5 (0° SW) | 534 (30°SW)) 5 (0° SW) 5 (0° SW) 5 (0° SW) 6 6 6 
cekiekmewtes Bronze None None None None Rods Rods 
(eee sa5 ee : None None None None None None 
116 to 194 87 to 187 200 to 290 200 to 290 | 120 to 275 | 25to 500 | 300 to 1,500 10 to 200 
SRC WaEk IE Paap cian Ni Woesaa ewe Eeesahet ses bc bas eren worst w’ther| worst w’ther worst w’ther 
1.22 0.12 small 
a ©6=—(isC s évinwtiouwane | 1,150 1,150 1,150 2,300 2,300 2,300 
D D | D D D D D 
8 10(Sus) 18 8 18 8x5% |: 8 x 534 8 x5% 
12(D.E.) | | 
D | D D D | D D | D D 
8 | 12 8 8 8 x 534/10 | 8x5%/10 | 8x534/10 
Line Tap | D D D D D | D D 
ane oe alae 7 7 2 7x5%/10 | 7x534/10 | 7x534/10 
Pita ... | None 12% 12% 12% None None | None 
ee Bee Meth De aa ae 550 | 550 | 550 
2 |2 2 | 2 2 1 1 ly 
3% HLS. St Lietz 34 HS St %HS.St | % HS. St | 34 Galv. St | 3 Galv. St | 34 Galv. St 
¢ 213 | | | 
29 | 9 29 | 29 29 60 | 60 60 
3 to 16 12 to 14 13 to 16 13 to 16 13 to 16 23 23 23 
: Coes Suiahana opines eet vaca a vie 100 to 2,000) 100 to 2,000 50 to 400 
| L | L L None None None 
|S S S 8 | 8 8 
Reh eg ie sas ae  —— 97 
ogi ie hati Gg ara an ees Mh acapaneeices Dee cas tnt Baten None None | None 
erry cdseeselE syececcees None None | None 
Saw avcen Ee ae naeaa sed None None None 
Reels beta taee lee es ee 18 x 30 18 x 30 18 x 30 
Imp. Carr. | Imp. Carr Imp. Carr Imp. Carr. | Imp. Carr. | Dir. Comp. | Dir. Comp. | Dir. Comp. 
} 
| 5 5 5 5 8 8 8 
None None None None None 35 900 20 
| 
catedaec ees Dri Sahaibahca ee wekkknsaectht buensa6esce ee 9.0 ~ 
EE aati ay tei | nensnrarnks SRT RAS, RRR Sie None None | None 
eco ateeae Ee gar siescOokaakobetinas: 9 axteiapian Bicehuces) None None | None 
Se Ce Ry hice ant icacous None None None 
eee Pg saan None None None 
120 120 110 145 | 120 130 & 160 
PEASE A STA OIE RateeRusse Bn aceneenctackal Waneisan None None | None 
a eatulg athe A anal ath ainiale win are ikea RCO Sikes bo Wrareciae nin ada ee None None None 


United States 
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NEW ENGLAND 


Boston Edison Co New England Elec. System 













































































































1953 



































® 100-130 kv 












































Connecticut Light and “— York re 
Power Co —— 
Corp 
17,200- 16,000 15,800- 944 968 
17,300 15,900 | 
115 } 115 115 114 | 114 
60 | 60 60 60 | 60 
23.3 74.7 26.7 30.2(S) | 43.6 
1.8(W) 
Devon Devon- Devon Jennison Sta Greenidge 
Montville Sta 
Norwalk Southington | Bunkerhill Goudey Sta Meyer Sta 
| 
1950 1946 1949 1950 1949 
66.7 80 66.7 132 50 
S Ww is 8-1.8 W-30.2 | WwW 
8 9 8 W-7.4 8-6.1 8.13 
8 (S-10) H (W-3) | S (S-10) 8, H (W-5) H (W-3) 
550 500 | 550 8-335 W-295 295 
2 1 2 1-W 2-8 1 
8 Ww 8 W(W) S(S) | W 
8 WwW 18 W(W) S(S) | W 
9,500 7,000 | 8,500 SERN.) Bewatnsnl omens 
aawaneie WwW | .cccccceee fF W(G5O) | W(850) 
Cc Cc Cc ACSR ACSR 
40 4/0 | 4/0 77,000 336,400 
7 7 | 7 30/7 30/7 
0.653 0.653 | 0.653 0.747 0.527 
450 450 450 670 530 
Vv H | : a v(s) H 
ae oer. © See | CU, ren 
10 & 12 13 844 & 1014] 12(W), 10(S) | 12 
660 580 660 7 710(W), | 650 
| 860(S) | 
1,410 1,610 | 1,610 2,128(W) 1,938 
1 aa 
89(60F) | 117(60F) | 117(60F) 11 89 
| (60F 2,128 ft) 
1,820 | 1,800 1,800 3,100 2,800 
7 | 27 | 27 26 (Loaded) | 26 (Loaded) 
8 6% ©.» Bavccansaces : 
None None None Rods | Rods 
None | None None Rods | Rods 
0 to 340 | 0 to 780 0 to 830 830 to 1,650 | 500 to 2,040 
Pere siecsts [ccecancvve | cocusersen i Men | under 0.1 
845 1,220 | 845 1200(W) 1,200 
| 760(S) 
D D | D D | D 
9 8 | 9 7(W), 8(8) | 7 
D D D D D 
11 9 | 11 9(W), 10(S) | 9or7 
D D | D D | D 
ll ll ll 9(W), 10(S) | 9 
Sea dates El tocectea taal haa kee ewea None | None 
550 550 550 550 550 
2 12 2 2 2 
11/32 Cw | 11/32 Cw 11/32 Cw % Cw 3% Cw 
30 30 30 30 30 
ll 12 11.5 13.5 (1,200ft); 13 (V) 
40 (max) 40 (max) 40 (max) 30 to 350 not tested 
L | L L None | None 
8 8 8 Z | 8 
See ueeer ne hand ein 0 
109 | 109 109 97 
None | None None 118) None 
None None None None None 
None | None None None | None 
None | None None None | None 
Dist. Dist. Carr. Dist. Carr. | Dir. Comp. | Dir. Dist. & 
& Dir.Gnd. | &Dir.Gnd. | Carr. | Gnd. Dir. OC 
8 S....... Bo gravecncone 
No delay | No delay No delay 10 720 
| | 
14% | 14% 14% under 10% | under 10% 
DL Ats aden S aietaes nip caameees None | None 
devanndcin E wotecruadee Me amenemades None None 
saved Bach xed nese oecerecc Tse | None 
Dice er, ee None 
: None None 
: ‘ None None 
rete 89 & 91 85&115 | 94 | None 
Bee ene solic inaen Sadia None None 
TY a cde og tlhe can une a 8 tole sen ues None | None 
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Characteristics of Typical Modern Transmission Lines in the : 



































Region MIDDLE ATLANTIC 
oN, Sones Pennsylvania 
Company Niagara Mohawk Power Corp Cental Huon Ges and Power & Electric Metro. 


Light Co 


A | M mi Sawavcece . | Fr. Rd. to 
110 | 110 110 


Co ' 
Middlet’n Jn. 
to Co. Line 
115 


13 9 (new sect.) | 10 
115 115 115 


















Line designation (Name or No.)... 


Voltage (nominal)-kv. .... . 

























































‘i 
Frequency-cps........... 60 60 | 60 60 60 60 60 60 ; 
Length-miles 70.5 23.5 23.5 20.8 9.3 26.55 35 ! 48.5 ! 
Originates at............. Utica Oswego Oswego Pleasant Val.| Marlboro Pleasant Val. Erie Farmers Val.] Middlet’n Jn. 
Terminates at........... Schenectady | Long Branch | Long Branch | Marlboro East Walden | East Walden Meadville Ridgeway Co. Line 















































+ 

Year of constr. (or recons). 1948-1949 1949 1949 1947 new 1951 new 1943 rebuild 1942 1952-1953 1950 | 
Rating per cct.-Mva 120 160 113 103 | 91.6 40 70 i 

STRUCTURES 
(S)teel, (W)ood, (A)lum. . conn Ww WwW Ww Ww " 7 
Av No. per mile 11.5 10 10 7.1 . 
Types (S)q, (A)-or (H)- frame* H (W-3) H (W-14) H (W-14) H (W-4) 
Min. flashover-60 cps kv. 8 820 ipae Eh sean nek eeh 255 
No. of circ. (I)nst. (P)rov......... 1 1 | 1 
Crossarms, (W)ood, (S)teel, (A)lum Spar Spar Ww Ww 
Bracing (S)teel, (W)ood........... W Ww W W 
Av. weight per struc.Ib.......... Bos s-sceseee | cee eee eeee | se ecccee 6,500 Se 5 Sa” accede saepesbekel Ne neeneeuenne 7,100 Ib 
Insul. in guys (W)ood, (P)orc.-kv Ww |W Ww 

CONDUCTORS : 
Cy A, 8, ACSR, Cw, (H)ollow } < ACSR Cc Cc ACSR ACSR 
Diam, cir mil or gage. 795,000 636,000 636,000 0.783 0.574 2/0 636,000 336,400 
Stranding 26/7 26/7 26/7 26/7 12 7 7 | 247 307 
Weight per ft-lb y 0.5464 0.7719 | 0.6533 0.411 | 0.82 0.5261 
Designed for amp tet Ongksase ’ 590 540 480 200 300 530 
Ph. config. (V)ert, (H)or, (T)riang. . H H V H H H 
Cond. offset from vert.-ft.... , RS eee cee ORIE ware ans nse Eh Reaesuonnts eee | shin 
Phase separation-ft....... 16 16 914 12 12 12 12 
Span, normal-ft.... Be 460 530 510 600 (1 in. Ice} 520 660 800 
TRS onthtte gui wacneh ate 805 1,020 882 1,070 I 1,400 | 1,800 1,703 

| (1 in. Ice) 

Sag final-ft at deg F.............. 49, (60 F) 20, (60 F) 20, (60 F) 22 39 32 13.46 (120 F)] 15 (120 F) | 16 (120 F) 16.5 (60 F) 
Tension corresponding........... 3,000 2,150 2,150 7,500 (max.) | 6,180 (max.) | 5,000 (max.) | 3,600 (60 F) | 950 | 2.800 2,550 
Min. clear. to ground-ft......... 25 27 23 23 23 27 (120 F) 24 24 30 (60 F) 
Min. clear. to struct-ft......... . 4 5% 5 1/6 5 1/6 4% 5.5 6 (No Wind) | 6 (No Wind) | 344 
Type armor at clamps.......... ium. Taprd | None Tapred Rods| None None Preformed None Preformed Tapered 
Type vibration dampers None None None None None None None None None 
Line altitude range-ft 500 to 1,400 | 350 (avg) 0 to 500 100 to 733 p 200 to 1,100 
Max. corona loss-kw/3-ph. mile 


1,000 to 1,400, 1,300 to 2,200] 400 to 900 
Negligible 0.1 {seis A canees'e 

















INSULATION 


Basic imp. insul. level-kv. . 


v 760 610 
Tangent, (D)isk, (P)in, (L)ine-post D D D D 
No. units and kv rating (or in.) 10 10 7 6 x 255 
Angles, (D)isk ,(P)in, (L)ine-post. D D D D- 
No. units and kv rating (or in.). . 10 10 9 7x 295 
Term. (D)isk, (P)in, (L)ine-post. D D D 
No. units and kv rating (or in.). 11 il 9 8 x 335 
ewer... ee: | © ancwonpenss: f scespececse. El onpsonebess Ff 2atsennsess sa ods had 
BIL of term. apparatus-kv. . . . 550 550 550 450 














IMPULSE SURGE PROTECTION 


No. of ground wires. 






































2 2. 2 
Grd. wire matl. and size 101,800ACSR; 3% C 3, 7 Cw 2-3 No. 6 
EHS-Cw 
Angle of prot-deg 27 30 46 33 35 
Grd. wire clear., mid-span-ft 20 1844 11% 15 15 
Grd. res. range-ohms 10 to 400 20 to 250 EGisssve ee) || PESeSecamceantl aude ciesss 
Counterpoise (L)inear, (C)rowfoot. . None None None L (Cont.) L,C 
Neut. gdg. (S)olid, (R), (X), (T)ransf| § 8 8 s s s s 
Neut. gdg.-equiv. ohms... . eae 0.5 0.5 None None None Sila 
Arrester rating-kv......... 92 None None 97 97 97 115 111 97 
Expulsion tube gap-in....... None None None None None None ae 8 "  acsaeesen 
Arcing horn gap-in....... 38 None None None None None eB asavescxece 
Arcing ring top diam.-in...... None None None None None ee ~ Ties wanen 
Arcing ring bot. diam.-in. . | None None Se eee - Oe eee oe 
Type relaying.......... Dist. & Gnd. | Dist. dir. Dist. dir Dist. Comp. | Dir. Comp. | Dir. Dist. Carr. Dist. &] Carr. Carr. Dist. & 
Dir. & Grd. dir. | & Grd. dir. | Carr; Dir. Carr; Dir. PRO Gnd. Dir. Gnd. Dir. OC; 
Dist. & PRO} Dist. Gad. BU 
Breaker interruption-cycles. 8 5&8 5 5 \5 8 5 5 8 
Reclosure delay-cycles. .. . 1,800 240 660 None None None coats Subseq. | 15 H. S$ 
Man. 



































“ vores REGULATION . . | 
ominal-%.......... cael adn bineeee ne : one ee «Sh incewwsnen's one 
Synch. cond.-kva.. 30,000 None None None [ee  Wiliwasesessnan 
¥ ; (Term’1. only) | : . 
Synch. cond. spacing-miles > None None | LebhuvesMeeckseeseba sl) bnelnd send Pe wien heeesss 
Shunt cap.-kva....... None None None None er in eee ee 
Shunt cap. spacing-miles. . . None None None None ee: = sues iunanunene 
Series capacitor-kva. ... None None None None | N osssuee 
COMMUNICATION 

Telep = on oa meer None None ie ee “TE aden enpnwne Eh Oewsevénes tHe a eese seed ee 
CU TR, «scan chssisdl a2050008nn6 q ay 80 114 71,904,124 § None ff ......ccee 
Piliotwire......... aoe as None None 2° DE nw aspoeesee E stccovecxes 
SR a. drantneninee cas None None None None $§§ J Nome = =— ff .ccccccccee | cscrececees 
eT 

* Parentheses refer to configuration diagrams on page 150 a 
128 


August 24, 1953 @ ELECTRICAL WORLD 




































































































® 100-130 kv 



















WEST NORTH CENTRAL 












































































































Wisconsin lowa Elec. [Kansas City 
Edison Co} Detroit Edison Co Public Service i States Otter Tail Power Co Light & | Power & 
Corp Light Co a Power Co} Light Co 
Gilbert to Newburgh to| St. Clair to | T-20, 8-48 | J-36 39 825-826 821 Wahpeton- | Fergus Falls- Ortonville- Cedar Rpds- | Westinghouse 
Hosensack Superior No. East 1-2 Fergus Falls} Ortonville | Granite Fls }| Marsh’lt’wn 
j 115 120 120 115 115 115 115 115 115 115 115 115 110 
; 60 60 60 60 60 60 60 60 60 60 60 60 60 
; 20.7 13.15 13.15 79 90 25.4 138.34 7.89 2914 90 87 64.25 22 
f Gilbert. .....§/ Newburgh SS) St. Clair Sta. ] Wausau Greenbay Aurora SE | Granite Fis | St. Paul Wahpeton | Fergus Falls} Ortonville Cedar Rapids} Kansas City 
i Hosensack Superior SS | No. East SS een Wausau Virginia SS | Sioux Falls | Minneapolis} Fergus Falls} Ortonvil.e Granite Fls | Marsh’lt’wn | Kansas City 
, am 
i 1952-1953 1951 1952-53 1946-49 1953 1952 1943 1950-1951 1951-1952 1952- 1953 1941 1943 
i 145 110(40C rise)) 160(40 C rise) eGtaa i amas dudes 80 35 (sys stab); 100(sysstab)} 30 30 30 40 
} Ww s | Ss Ww Ww | Ww iW Ww Ww 
i 6.9 7.1 | 6.3 9 9 8 | 1 8 8 10.3 
i H (W-4) §(S-2) | §(8-2) H (W-13) H (W-13) H (W-14) H (W-4) H (W-4) =| H (W-4) H (W-4) 
i 255 335 (wet) | 335 (wet) | .......... : SPUN (his Fite eRe Deeb ree, Lakeeeeneis | 295 
d 1 (I) 1;(P)2 | 2 1 2 | 2 
| W Ss 8 Ww Ww W W |W Ww 
; Ww 8 8 Ww Ww W Ww | W Ww 
. 10,230 Ib 10,870 Ib ee > SA MS ines ks Mcasatenese: h apuseuvees ee sak i. 6,200 
Ww No guys No guys W Ww None | None | None None 
q —_— —_-__- eo 
8 ACSR ACSR ACSR | J f ACSR ACSR | ACSR ACSR , 
556,500 477,000 795,000 4/0 | 336,400 336,400 77,000 266,800 266,800 | 266,800 40 
5 26/7 26/7 6/1 26/7 267 26/7 26/7 | 26/7 26 7 7, 12,19 
0.765 0.6557 1.098 0.291 | 0.463 0.463 0.6567 0.366 | 0.366 | 0.366 0 4738 0 6533 
730 665 900 340 530 400 : areas a 360 480 
H V y H H H H H | H | H H H 
tra 3 ‘Shee Sees a Aen meee LB oscu alan Bee anne ane Sele aaa eae 
12 11.4 to 12.4 11.4 to 12.4 14144 1414 11 14% 12.5 | 12.5 | 12.5 134 13% 
800 870 900 550 550 650 660 660 | 660 | 660 660 515 
1,155 1,000 900 (0°) 700 | 700 1,000 1,100 765 1,080 | 1,100 1,500 1,176 
(0° Angle) | 
14.5 (60 F) 21.5 (60 F) 19.0 (60 F) 13.8 13.8 10 (60 F) 164 9.9 (60 F) 9.9 (60 F) 9.9 (60 F) 12 (60 F) 20.2 (60 F) 
(60F, 650ft) | (60F, 650 ft (120F ,660ft) 
4,200 2,900 5,875 1,210 1,770 2,404 2,200 1,750 1,750 1,750 2,130 2,270 
28.5 (60 F) 28 (60 F) = cae 28% | 2814 - 27% 26% 2644 2 ) 26 25 
3% 3.5 7 7 ce | sccccecces 3.0 3.0 3.2 3.92 
Tapered Scheel Pe formed Preformed | Preformed Tapered Rds} Tapered Tapered Al | Tapered Al T: apered Al | HD Cu Rods} None 
None Stockbridge | Stockbridge | Stockbridge | Stockbridge J None Stockbridge None None None None None 
200 to 600 660 to 820. | 587 to 715 600 ) 1300 to 1800] 100 to 1200 900 to 1000 | 900 to 1000 , 900 to 1000 | 600 to 700 750 to 1100 
None 0.076 ee ” ee aces e ie. | | Geodentcrh- © cadivas tout eawsasewes B \xawuend wae ee a7 0.20 
a ee es ft oveeeeeeen en, Pree 825 825 | 825 800 (wet) 
D D D D D D D 
8x10 8 x 80/50 7 7 7 7 7x 80 
D D D D D D 
8-9x 10 a a eee ere 9 9 9 12x 80 
D D D D D D D D 
8-9 x 10 11 x 80/50 | 11 x 80/50 2x8 9 9 lg 10 x 80 
ee Ei eaceeO: = MEN aseschce. f sedbesnessMbieececesincs | svesmeomench sex atwaen 0 
aes} en ae err 550 450 450 45 550 
2 1 1 2 2 2 2 2 2 2 
% EHS “C 36 St | 7/16 St 3% HS St 3% 3% St No. 1 Cw % HS 3% HS St 3 No.5 HS 
(30%) Cw % HS St 
35 43 | 43 30 31 30 33 33 33 30 33 
14 19.9 | 20.5 13.5 5.8 ate 13 13 i 16 22 
{ (60F , 660 ft) | 
10 (opt) 1 to 6 | 3 to 10 10 Sp thes Av. S Mak. AVE |... 2.0680 | ccosceccce 1 to 10 10 Max 
L,C None re: DU scteccecne  eanednacs Gnd Rods Gnd Rods None None None None 
8 None 8 T 5 is S 8 § $s S&T 
6a baceseue None as 1 0 | 0 0 0 0 0.025-0.6 
97 97 115 97 97 97 7 121 97 
S aomaumee None None Mad eoaeaminiTaanene as None | None None None None None 
None ee) | Mince cccene. Evade ane sKe = 6 in. None None None None None None 
‘used | 
dear aaisua aie None None jth onan be a None | None None None N None None 
as nasann sonal nanan None None None None | N None None 
Carr. Dist. & | Ph. & Gnd Ph. & Gnd. | HZ, CRC HZ, CRC Dist. Imp. Carr. | Imp. Car. Dist. Dist. Carr. with Dir. Dist. 
Dir. OC; Dir. Comp. Dir. Comp. Gnd. Gnd. Bl 
Gnd. BU Carr.;OC BU} Carr.;OC BU 
8 5 3to5 8 8 6 6 5 5 5 5 
. HS. No Reel. No Red. 6-20-45 (Sec)| 6-20-45(Sec)f ..... 180 No Reclo. 20 20 No. Reclo. 20 
SS —_—_— 
0.6 12.5 +4 5 10 10 10 20 
None 60 Mva at coast #§§§ ‘ia cashesaseue weeny ee None None , None None 
’ North East 
None CO, ceca cet Micusasaccss ee.  § © Be barichecess) Bieceaewes None | None BO Besxssecscwone 
None None BIO 0 = GTR E ccc emcees § cevecccse None | None None None 
None ee (Me 8 eeetsesets et: 8 > | Misekuccned Et Seereucene None None ee a eube 
None > Brecsapewpe Bacecces ste tee, “u BPasaxsevacha' a0sceusene None | None None None 
ae = I wee Beacsancese BM § Bimecrccocee | senevaccendEe euemnennes None 
Caen aaesd 152.8 Sueenaanee es eeneens 50 Pepe st 135 & 150 None 


None 
None 


None 
None 
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Characteristics of Typical Modern Transmission Lines in the 


Region 


W.N. CENTRAL 


omer Kansas Power & Light Co 


5.0.W. 


Seneca 


Line designation (Name or No.) Hutchinson 
Voltage (nominal)-kv.......... 
Frequency-cps. .. 

Length-miles 

Originates at 


115 

60 

160 
Tecumseh 


115 

60 

30 
Tecumseh 


115 

60 

60 
Tecumseh 


Terminates at Hutchinson 8.0.W. 


1947 


Seneca 


Year of constr. (or recons) 1942 1950 


Rating per cct.-Mva 


STRUCTURES 
(S)teel, (W)ood, (A)lum.......... 


Ww Ww W 
Av No. per mile. 8 8 8 
Types (S)q, (A)-or (H)-frame®. . H (W-6) H (W-6) | H (W-6) 


Min. flashover-60 cps kv.......... 


No. of cir. (I)nst. (P)rov. 
Crossarms, (W)ood, (S)teel, (A)lum! 


Bracing (S)teel, (W)ood 
Av weight per struc.-lb 


Insul . in guys (W)ood, (P)orc.-kv 


CONDUCTORS 
C, A, 8, ACSR, Cw, (Hollow. . 
Diam, cir mil or gage 


Stranding. . 

Weight per ft-lb. 

Designed for amp. 

Ph. config. (V)ert, (H)or, (T)riang 
Cond. offset from vert.-ft 

Phase separation-ft............ 


Span, normal-ft 
Span, max.-ft 
Sag final-ft at deg F....... ‘ 


Tension corresponding one 
Min. clear. to ground-ft......... 
Min. clear. to struct-ft 

Type armor at clamps 

Type vibration dampers None 
Line altitude range-ft aia 
Max. corona loss-kw /3-ph. mile... . 


; INSULATION 
Basic imp. insul. level-ky 


800 to 1500 800 to 1000 


Tangent, (D)isk, (P)in, (L)ine-post . 
No. units and kv rating (or in.) 
Angles, (D)isk, (P)in, (L)ine-post 
No. units and kv rating (or in.) 
Term, (D)isk, (P)in, (L)ine-post 

No. units and kv rating (or in.) 
Impulse reduction-kv or ‘ 

BIL of term. apparatus-kv 


IMPULSE SURGE PROTECTION 
No. of ground wires 

Grd. wire matl. and size 

Cone angle of prot-deg. . . 

Grd. wire clear., mid-span-ft. . . 


Grd. res. range-ohms 


Counterpoise (L)inear, (C)rowfoot 


Neut. gdg. (S)olid, (R), ( 
Neut. gdg.-equiv. ohms 
Arrester rating-kv. . 


X), (T)ransf. 


Expulsion tube gap-in... . . 
Arcing horn gap-in.. . 

Arcing ring top diam.-in. . 
Arcing ring bot. diam.-in.. .. . 
Type relaying. . 


Breaker interruption-cycles. . . . 
Reclosure delay-cycles 


VOLTAGE REGULATION 
Nominal-‘ 
Synch. cond. -kva. 
Synch. cond. spacing-miles 
Shunt cap.-kva 
Shunt cap. spacing-miles... 
Series capacitor-kva 


COMMUNICATION 
Telep circ on struct 
Carrier frequency-ke 


50-150 50-150 


Pilot wire 
Microwave-Mc 


* Parentheses refer to configuration diagrams on page 150 
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A 

110 

60 

10.83 
Sub. Sta. 
Sub. Sta. 


1952 
103 


8 | 
10W, 118 
H, S(S-11) 


8-540 (dry) 
W-685 (dry) 
1 


W (Wood) 
8 (Steel) 
Ww 


11,270 
(T’w'rs) 
No Ins. 


ACSR 
556,500 


24/7 
0.716 


484 (W) 
734 (S) 
1915 (S) 


6 (W) 3(S) | 


B 

110 

60 

9.68 

Sw. Sta. 
Sub. Sta. 


1942 
70 


W 


10 
H (W-1) 


685 (dry) 


Tapered | N 


Stockbridge 


65 
0 


1150 (W) 





860 (S) 

D 

7 (W) ,9(S) 
D 

8(W), 10(8) 
D 

10(W), 10(S) 


550 trans, 
650 OCB 


. | 
11/32 Cw 
24 


| 9 


28 Towers | 
21(H), 28(S8) 
9 to 20 


10 


| 550 trans, 


650 OCB 


i St 
24 


22 


15 to 90 
(3 to 29 cpse) 


8 
None 
94 or 97 


None 
None 
None 
None 
HS Imp 
OCB 

5 

30 


& Power 


SOUTH ATLANTIC 
Consolidated Gas, Electric Light 


Co 


110 

60 
19.68 
Sw. Sta. 


Sw. Sta. 
| 1951-52 


(Rebuilt) 
103 


8 


| 


| 13 
5 (8-8) 


540 (dry) 
375 (wet) 
9 


8 


8 
11,270 


No Guys 
i 
| ACSR 
556,500 
| 24/7 
0.716 
495 
Vv 
34 
lils 
648 
| 1417 
20 


6,000 
| 30 


3 
Tapered 
| None 


200 to 640 
( 


| 7 to 35 


(2to 20 cpse) 


4 


8 
None 
94 or 97 


None 
None 
None 
None 
HS Imp 
OCB 

5 

30 


August 24, 


13 
(8-8) 


540 (dry) 
375 (wet) 
9 


8 
10,069 


No Guys 


Cc 


| 19 


Vv 
690 

1215 
23.9 


4,000 
25 


None 
None 


210 to 634 
1.0 


550 (TR) 
650 (CB) 


9 to 40 
(1 to5 epse) 


Mil’dgeville- 
Warrington 
115 

60 

40.30 
Milledgeville 
Sub. 
Warrington 
Sub. 

1941 


50 


Ww 


6.97 
(W-10) 


375 


1 
Db! Planked 


None 
W (700) 
Cw,C 
40 
6C/1Cw 


1375 


18% 

(120F, 750ft) 
35 (120 F) 
6% 


Rods 


250 to 605 
Negligible 


1300 


27 

23 (Av. 90F) 
5 to 16 

c 

8 


Gen P1-97. 


Sub. Sta-121 


None 
None 
None 
Dist. 


| ACSR 
| 477,000 


iC 
1s 


Georgia Power Co 


Yates- 


Americus 


115 

60 

111.272 
Yates Sta. 
Americus SS 
1952 


50 


| W | 


6.94 
(W-10) 


295 


1 
W (spar) 


None 


W (700) 


26A1/7st 


Augusta- 
So. Augusta 
115 

60 


| 3.90 


Augusta SS 


So. Augusta 


SD 


, 1950 


20 


Ww 
17.69 


-. pole 
' 


(W-20) 


| 295 


W (wish- 
ne) 


570, 1200 


lc 
| 4/0 


7-Strand 
0.6533 


iT 


9% 135 12, 
14 10/12 


| 300 
| 442 


16% (760 ft) 


2,840 

24 (120 F) 
6% 

Rods 
Stockbridge 


650 to 990 
Negligible 
1300 


D 
7x10 
D 


2 

% St 

28 

20 (Av. 90F) 
4 to 40 


Gen. PI-97 
Sub. Sta-121 


| None 


None 


| None 


| Dist. 


5 
0-15-60 (sec) | 


5 
One Shot 


644 (300 ft) 


1,065 
30 (120 F) 
51/6 


| Rods 


None 


120 to 160 
Negligible 


— 
_ 
So 
a 


a 
— 


Zx~olro~o 
- “ 
—- 
— a 


Ze 


1 
% St 


114 


| 5to15 


| Ground 
| Rods 
1s 


Sub. Sta. 
121 


None 
None 
None 
Pilot wire 


| % min. 


Manual 


Gordon- 
Wadley 
115 
60 

| §8.70 
Gordon SS 


Wadley SS 
1949 
20 


W 
7. ‘ 
H (W-10) 
295 


| 


; 1 
| W (spar) 


W (700) 
ACSR 
366,400 


26Al. 
0.4630 


gsnenenes 
sarenente 


7stl. 


1334 (725 ft) 


2,225 
18 (120 F) 
6} 

| Rods 
Stockbridge 
DE Only 

| 230 to 500 
Negligible 
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United States ® 100-130 kv 


SOUTH ATLANTIC 
Virginia Electric and 


Rewer Co South Carolina Electric & Gas Co Florida Power Corp 


So. Macon- | Petersburg-| Chstrfld- | Fredksbg- | Fairfax- Stvns Cr.- | Stvns Cr.- | St. George-| Charleston-| Yemassee- Jasper- Turner- Higgins- 
Vidalia Suffolk Possum Pt.| Oak Grove} Granitevle | Granitevle | McCrmk | Charleston | Yemassee | Fairfax Quincy Woodmere Ft. Meade 

115 110 110 110 115 | 115 115 115 115 | 115 115 110 110 110 

60 60 60 60 60 60 60 | 60 60 | 60 60 60 60 60 

100.82 67.9 100.2 | 27.3 59.1 14.5 26.97 46.7 57.88 | 30.8 3.5 101.88 28.6 75.2 

8. Macon Jt] Petershg Chstrfld St.) Fredksbg | Fairfax Stevens Cr. Stevens Cr. St.George Charleston) Yemassee | Lyles S.S. ] Jasper Turner Sta. | Higgins Sta. 


Coit Sub. | Quincey Woodmere Ft. Meade 
1950 | 1952 1950-51 | 1946-47 1952-53 1941 1948 1950 1949 1951 1952 


45 ianwasare a Reames 30 | 30 45 ‘ 50 30 60 


Vidalia Possum Pt.| Oak Grove] Granitevle | Granitevile McCrmk Charleston | Yemassee | Fairfax 
St 


| 8.08 
| 8,H H (W-4) | H (W-2) 8 (S-12 Vert.) 
335 (wet) | 335 (wet) | 335 (wet) 


295 295 295 | 490 


1 (I),1(P)| 1(1),1(P) 1 | 1 (1-1, (P)-2 
W Ww WwW y S&W 5 


None y | ‘f None WwW s 
7,000 


1 
Ww 


Ww N None 
5,000 ; 7,000 12,930 


W W w 
| W(1.5 mi) | 
fw . < , } 17, 10 6.38 5.19 
6) Sq. | 
| 
| 


None None W 997) | W (997) 





| 266,800 | 336,400- | | 366,400 | 336,400 4/0 


0 
477,000 


|ACSR | ACSR | C acsk | ACSR ‘s ACSR c 
2 

| 26/7 26/7 26/7 | 26/7 6/1 7 

| 0.365 0.462 0.655) 0. 0.462 0.462 =| (0.26 0.292 0.6: 

| 300 350 : | 350 350 340 484 


H iV H | H 

page dae Barrer aes 

| | 750 330 590 | 825 

1,300 1,600 1,075 —-| ‘1,100 1,025 500 665 1,187 


36 58(120F)) 36.2 (120F) 25 (120F) 35 (120F) | 9.5 , 43.92 
| |} 11.5 (120F 
2,200 2,550 3,625) 2,300 2,675 2200 s : , .28 2,289 
27 27 27 27 27 4 28 
8 8 8 8 8 | 8 4 6.5 | 6. 6.33 
pe’ None None None N None | None | Taprd rods} Taprd rods | N | None 
oe Stockbridge) Stockbridge, Stockbridge} Stockbridge) Stockbridge Stockbridge, Stockbridge) None Stockbridge | None 
= Only | | 





| 
1 } 0.1 


2,000 1,140 | 1,140 1,140 1,215 1,262 | 1,105 

D D | D 

8 x 80/50 | 7 7x10 
D | I D | | D 

9 x 80/50 | 


Negligible 0.1 0.1 


110 to 495 | 10 to 50 | 20 to 280 210 to 526 | 10t0 100 | 0to50 | 69t0 155 | 150to 175] 48to248 | S7tolll | 2to 202 


57 
0. 


D D D 

7x 5.75x 695) 7x 5.75x695, 12x5.75x1,105 
D D D 

9x 5.75x 860 9x 5.75 x 860) 12x5.75x1,105 
D 


11x5.75x1,025) 11x5.75x1,025 


| 
| 550 


2 , 2 | 12 2 

# E.H.S.St} 34 H.S. St} ......... S 5/16 St | 3 ee | 5/16 St y 6 Cw 
40 | 50 q 35 35 38 32.8 : 

12to20 | 12to 20 A 14 (min.) (min.) | 10 29.25 


0.5 to 300 | 0.5 to 12.0 2 to 15 Ds 5 to 10 


None | L L 1c | None 





ls 8 S | § s S ‘ : s 
Sub. Sta. 121 rae 200 110 & 121 110 & 121 | 121 “ae 121° «| ©97 ¢ mS 97 





peas a ioitateds None | None None None None None None N None None 
None on alent esate None | None None None None None None None None None 
None ; : None None None None None None None None None | None 
None sibeudeibs None None None None None None None N None | None 
Dist. Dist’ Carr. | OC Dist. Dist. Dist. Dist. Dist. Dist. Dist Z; Ph. Z; Ph. Z; 


| Cur. Dir.Gnd Cur.Dir.Gnd.| Cur. Dir.Gnd. 
5 5 | 5 5 20 5 5 5 5 5 5 5 5 
One Shot 20 | No reclo. No reclo. No reclo. Noreclo. | No reclo. No reclo. No reclo. 300 | 300 300 





None None | None None None None None None None None 
None None None None None None None None None None 


None None None None None None None None None None 


| ces None None None None None None None N None None 
Rel,Tel, sate 50-150 50-150 50-150 50-150 50-150 50-150 None 58 66 Pendg. 75 Pendg. 
Comm 72 | 72.3 (Telem.)| (Telem.) (Telem.) 
None | None | None None None None None None None None None 
None N a ... © None None ' None None None None None None None None 
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Characteristics of Typical Modern Transmission Lines in the 








Region | EAST SOUTH CENTRAL 


















































Memphis Light 
Gas & Water 
Division 


Company Alabama Power Co 









Line designation (Name or No.)..... 




































eeerccees 3,724 3,725 3,736 3,737 3,742 3,739 | 3,752 3,753 3,755 
Voltage (nominal)-kv 118 115 110 110 110 110 110 110 110 | 110 110 
Frequency-cps 60 60 60 60 60 60 60 60 60 | 60 60 
Length of line-miles 4 22 16.83 37.2 8.8 48.23 17.32 17.33 53 16.8 44.35 
| 
Originates at Old T.V.A.. Memphis | Jordan S. Matgmry Fulton Spgs. Bessemer Gorgas Gorgas Thurlow Pinkard Eutaula 
Line Dam Dam } 
Terminates at Millington | Millington | North Union Pratt City Tuscaloosa | Fairfield Fairfield | Phenix City | Webb Webb 
i Mntgmry | Springs | 
Year of constr. (or recons.) 1943 1947-51-52] 1949 1949 1941 1948 1943 1950 1946 1950 1951 
Ratiag por ort. BEwe.........0054> 4d secevecce oeeeaenes I eesdusees ae it. 
STRUCTURES ; : : ; 
(S)tee!, (W)ood, (A)lum........... W WwW WwW WwW W W W W W Ww WwW 
Re IED: «so sv cnssp eee 4 9 6.8 6.6 11 6.55 7 6.2 6.1 
Types (S)q, (A)-or (H)-frame*. . . H (W-10) = H(W-10),58 


Min. flashover-60 cps kv 


i | 6.6 6.66 
H (W-10) | H(W-10) A (guyed) = H(W-10) > H(W-10) | H(W-10) | H(W-10) | H(W-10) | H (W-10) 
485 485 485 485 485 485 






















































































485 485 485 
No. of cire. (I)nst. (P)rov. 1 1 1 1 2 1 1 1 1 1 1 
Crossarms, (W)ood, (S)teel, (A)lum | W W W Ww Ww Ww WwW Ww Ww Ww Ww 
Bracing (S)teel, (W)ood W W lee eeeen & shaban emne ee 
Av. weight per struc.-Ib ..... .... J) oo... te Ai pibeesbace Eick seeeeaet san Al cxaarsa 
Insul. in guys (W)ood, (P)orc.-kv.. J ......-- None None None | None None None None None | None 

CONDUCTORS | 
Cc, A, 8, ACSR, Cw, (Hollow Cc ACSR ACSR } ¢ ACSR Cc ACSR ACSR ACSR ACSR 
Diam, cir mil or gage 4/0 } 397,500 397,500 40 397,500 250,000 556,600 397,500 266,800 266,800 
Stranding 7 2 26/7 26/7 | 7 26.7 19 26/7 26.7 26/7 | 26/7 
Weight per ft-lb 0.656 0.366 0.5464 0.5464 | 0.653 0.5464 0.774 0.765 0.5464 0.3656 | 0.3656 
Designed for amp ks nck 4 590 | 480 590 540 730 590 460 | 460 
Ph. config. (V)ert, (Hor, (T)riang H H H V H H H H H |H 
[CCE . *, cc ae scass»sae | paesweesr Bh avatsoasd: | sxebesesse Best) © @ Rikvainss Oay> anaes see peaks See Lr akek > CONE Basen es : 
Phase separation-ft 12.5 12.5 15.5 10.6 15.5 15.5 15.5 15.5 15.5 15.5 
Span, normal-ft 600 600 800 500 815 TO 85D S40 800 805 
Span, max.-ft.... 650 1,000 1,595 1,145 2,000 2,160 2,064 1,650 1,300 1,500 
Sag final-ft at deg F 13.6 (60F 8.25 (HOF 10.5 (60F 11.5 (60F) 11.9 (60F) 11.3 (601 15 (60F) 13 (60F) 12.5 (60F) 10.2 (60F) 10.6 (60F) 
Tension corresponding 2.150 2,620 3,750 2,350 3,859 2,760 5,320 3.815 3,434 2.760 
Min. clear. to ground-ft 22 27.5 25 25 25 25 25 25 25 25 
Min. clear. to struct-ft 3.5 3.5 7.5 6.5 | 7.5 7.5 7.5 7.5 7.5 7.5 
Type armor at clamps None Te, Se ore ee Danis 
Type vibration dampers None None Stockbridge Stockbridge ; Stockbridge Stockbridge | Stockbridge Stockbridge 
Line altitude range-ft 300 200 to 300 | 25to 750 = 25 to 750 25 to 750 25 to 750 25 to 750 25 to 750 25 to 750 25 to 750 25 to 750 
Max. corona loss-kw 3-ph. mile 
INSULATION 
Basic imp. insul. level-kv 550 550) 455 485 485 485 485 485 | 485 485 485 
Tangent, (D)isk, (P)in, (L)ine-post D D D D D D D D iD D D 
No. units and kv rating (or in 7 7 S s s S s 8 s s ‘ 
Angles, (D)isk, (P)in, (L)ine-post D D D D D D D D D D D 
No. units and kv rating (or in 4 a 14 14 14 14 14 14 | 14 14 14 
Term. (D)isk, (P)in, (L(ine-post D D D D D D D D 1D D D 
No. units and kv rating (or in 9 4 14 14 14 14 14 14 14 14 14 
Impulse reduction-kv or ©... .. J} ......- 75 75 75 75 75 75 7 75 75 
BILL of term. apparatus-kv 550 550 550 550 550 550 550 550 550 550 
IMPULSE SURGE PROTECTION | 
No. of ground wires.............. 2 2 2 2 2 2 2 2 2 2 
Grd. wire matl. and size.......... 7/16 EHS | 3 No. 6 3, HSSt  3%¢HSSt % HSSt 3¢ HS &t 34 HS St % HS St 3% HS St % HS St 3, HS St 
Cw EHS Cw 

Cone angle of prot-deg 30 30 35 35 10 35 | 35 35 35 35 35 
Grd. wire clear., mid-span-ft 14.8 13.5 1h 16.2 18 16,2 21 18.4 16 15 15 
Grd. res. range-ohms 30 | 30 1-15 1-15 1-14 3-17 1-15 1-15 2-17 8-15 3-15 
Counterpoise (L)inear, (C)rowfoot None | None ( ( ( S ( c Cc Cc ( 
Neut.gdg.(S)olid, (R), (X), (T)ransf.J 8 $s 5 = 5 s s Ss s S s 
Neut. gdg.-equiv. ohms........... sssecvers 
Arrester rating-kv. EE a7 a7 97 97 a7 a7 a7 a7 97 122 97 122 


Expulsion tube gap-in. 
Arcing horn gap-in 
Arcing ring top diam-in 
Arcing ring bot. diam-in 
Type relaying. 


Dir.& Dist. Dir. & Dist. Dir. & Dist. Dir. & Dist. Dir. & Dist.) Dir. & Dist. Dir. & Dist.) Dir. & Dist.) Dir. & Dist, 


> 


Breaker interruption-cycles. . . . § 
None 


5 to 12 5 to8 5 to’ Sto 12 5 to 8 5 to 8 12 5to8 5to8 
Reclosure delay-cycles 


300 300 180 300 300 300 300 300 











VOLTAGE REGULATION 
Nominal-", 
Synch. cond.-kva. . 
Synch. cond. spacing-miles 
Shunt cap.-kva 
Shunt cap. spacing-miles 
Series capacitor-kva 


LT 





COMMUNICATION 
Telep cire on struct......... 
Carrier frequency-ke 
Pilot wire 
Microwave-Mc 


bw 69606600050 a DebOS ee 180 


uw 
oh 
oc) 


* Parentheses refer to configuration diagrams on page 150 
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EAST SOUTH CENTRAL 


Mississippi Power 
& Light 
Co 





WEST SOUTH CENTRAL 



































































































3,747 Greenville- | DSES- Hattiesburg- | Gulfport- NewOrleans-§ APL- | Jim Hill- 
N. Jackson | Greenwood Meridian | Hattiesburg | Gulfport Jim Hill Hayti 
110 110 115 115 110 1 110 115 115 
60 60 60 60 60 60 60 60 60 
31.5 5.8(W) & | 97.57 40 104.65 68.24 | 36.25 26.3 26.7 
0.35 (S) | | 
Thurlow Dam) Chickasaw }| Rex Brown | Delta Sta Hburg SS Glfprt SS. | Gifprt SS Gr.-Craigh’d| Jim Hill 
| Sta. | Cnty Lines | Sta. 
: | | | | Ark. | 
Union Sprgs. | Blakeley Is.] Greenville | Greenwood Meridian HburgS | _La.-Miss. Jim Hill | Hayti 
| St. Line Sta. 
1952 1950 1946 1953 1950 (N) 1940 (N) 1942 (N) 1945-1947 1947-1948 
46 70 60 | 60 50 40 | 40 
Ww Wés W Ww W W W W WwW 
6.1 10.7 8.92 9.6 6.6 | 6.15 7 8 8 
H (W-10) H (W-10) H (W-10) | H (W-10) H (W-10) H (W-10) H (W-10) H (W-10) H (W-10) 
485 695 (ins. only) 695(ins. only)} ........... P Bs escigiap 5:aik- as a 590 
1 i 1 1 1 1 } 1 
W W W |W lw W W 
W W st guy St guy | W WwW 
6,000 CO teins seas Seen anak Sree Beenie cats 
None None None None None None 
ACSR Lay ACSR | ACSR ACSR | ACSR » ACSR ACSR 
397,500 250,000 336,400 666,600 266,800 266,800 30 336,400 336,400 
26/7 | 19 267 | 247 267 267 7 Str 26 7 267 
0.5464 0.774 0.463 } 0.857 0.368 0.368 0.563 0.463 0.463 
590 | 540 530 | 800 460 460 410 200 200 
H H H | H H H H H H 
15.5 14 | 14 16 16 16 14.5 14.5 
S70 600 600 795 865 725 650 650 
1.485 1,225 1,000 1,650 1,420 1,000 1,150 750 
13.5 (60F) 9 9 10.4 (60F) | 12.6 (GOF 14.4 (60F) | 9.5 (60F) 9.5 (60F) 
(60F, 600 ft)| (60F, 600 ft) 
3,880 § 2,270 4,324 3,000 4,420 4,260 2,600 2,600 
25 26 | 26 28 2s 28 22 22 
7.5 6 6 8 +8 7.5 7 7 
i stishedpmees. ings Taprd (Al) | Taprd (Al) cin aeaetnabe Al Rod Al Rod 
Stockbridge None None Stockbridge | Stockbridge None | aH 
25 to 750 200 to 300 | 100 to 300 164 to 666 2 to 41 280 to 400 | 270 to 280 
oie Eitan weaaien 0.09 A ORR ere Boe ara aera 0.1 
485 1,100 800 800 1,320 
D D D D D 
8 6 x 695 6 x 695 7x50 7x50 | 6x 255 
D D D (Dbl Str) | D D D 
14 12x 1,105 12 x 1,105 8 x 50 8x 50 9x 375 
D ) D D D 
14 9 x 860 9 x 860 13 x 50 13 x 50 | 9x 375 
75 20 in. gap | 20 in. gap None None | 
550 55 | 550 550 550 | 550 
2 2 2 2 2 2 2 
3 HS St 34 DGHS 5/16 DGHS ] 5/16 Steel 36 Galv. St No.4BWG/} No.4BWG No.4 BWG 
Iron | Iron 
35 30 30 80 SO 75 30 | 30 
16 13 13 11.3 13.7 16.7 11+ 11+ 
above cond. | above cond 
| 
1-17 0.3-17.0 0.3-25.0 15 (max) | 15 (max) 15 (max) 2-80 2-80 
© thank jy ess Cc Cc Cc None None 
8 s Ny Ss 5 8 8 
None 3 (max) 3 (max) 3 (max 10 10 
97 (12 in. gap | (12 in. gap 97 97 a None None 
fuses) fuses) 
None [oe 8 =—Si<“‘é‘éi@D sweet cs | savenees None None 
20 20 28 | 28 28 None None 
None None None None None None None 
None | None None None None None None 
Dir. & Dist Dir. & Dist. } Dist. (GCY); Dist. (GCY) | Dir. Dist. Dir. Dist Dir. Dist HM, GCX: HM,GCX 
CR, 1CC CR, ICC 
Gnd. Gnd. 
5 to § 5 to 8 5 5 144 Ly 115 5-8 5-8 
300 300 60 | 5 5 5 None None 
5 5 5 
None None None None None None 
None None None None None None 
None | None None None None None 
None None None None None None 
None None None None None None 
None None None None 
136 67 67 114-191 149, 189 
None None None None 
None None None None 
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Hayti- 
Blytheville 
115 

60 

26.4 


Hayti 


Blythevi'le 


1948-1949 
40 


W 


H W-i0 
590 

1 

W 

Ww 


None 


ACSR 
336,400 
267 

0.463 

200 

H 

720 

760 

11.5 (60F) 


2,600 
24 


7 
Al Rod 





Iron 

30 

11+ 

above cond 


2-0 
None 
10 

None 


None 

None 

None 

None 

HM, GCX 
CR, ICC 
Gnd 

5-S 


None 






































Inc 
96 & 97 91 & 93 94 
15 115 115 
60 60 60 
12.50 (both) | 12.78 (both) | 17.91 





New Orleans} New Orleans 


New Orleans | New Orleans 


New Orleans 


New Orleans) 


1952 1942 & 1947 
114 80 


1942 











s Ww 

30 5.4 10.5 
(W-24) 8 H 
335 375 | 335 
1 | 1&2 }1 
W S |W 

sees seneeunen W 
None None None 
( CCw Cc 
300,000 293,000 Equ. 40 
19 19 12 
0.9263 1.177 0.653 
570 400 400 
\ \ | H 

3.3 eras 

9 13 | 14 
175 975 | 500 
300 1,958 | &9 
77 0.3 | 25.1 
(60F, max (60F, max) | (60F, max) 
1,454 6,400 2,370 
44 5s 31 
4 (no wind) , 5.13(nowind) 4 (no wind) 
None None { None 
Nene | None | None 

3.0 to —3.0 to —3.0 to 
+-20.0 | +20.0 +-20.0 














920 (min) 945 (min) | 990 (min) 
D D 

8x 780 10 x 945 Sx 780 

D D | D 

13 x 1,185 12x 1,105 12x 1,105 

D | D D 

13x 1,185 | 12% 1,105 14x 1,265 

os | 550 550 

1 1&2 2 

ac Cwk& 3, Cw 34 Cw 

65 

341, | 18 29.7 

10.13 (ave. | 24.8 (ave. 24.3 (ave. 

span, 60 F, | span, 60 F; | span, 60 F, 

no wind no wind) | no wind 

4 to 6 | 0.25 to 0.75 | 1 to 2 

qocetesse oo ‘ 

age Sees oo |e 

Pilot Wire Pilot Wire Carr. Dist. 

5 5 5 

0 0 0 














Negligible Negligible Negligible 
50 to 150 | 50 to 150 


Yes | Yes 
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MOUNTAIN 





























Louisiana Power & Pa —— OE" essncteonnst Catone | OR 
. ublic ice ecla- ublic ice of Colora ‘acific 
Company Light Co Co mation PowerCo 
















Minden- Sterl’gton- | Standard- 


; ignation (N No.)... 
Line designation (Name or No.) Arkansas | Red Gum | Beaver Crk 


Denver City} Plant X- 


Arsenal- Leadville- | 50 
-Carlsbad Tuco 


Leetsdale Poncha 








































































































































































































Voltage (nominal)-kv.... 110 110 110 115 115 115 115 120 
uumemane.. 60 60 60 60 60 60 60 60 
Length of line-miles. . 32 82.5 | 34.8 rs te 20.35 57.04 29.5 
Originates at....... Minden Sterl’gton | Standard — City} Sta. X —— oe po 
Sta. Sta. a. Summi 
Terminates at........ : Ark. Ferriday | Simms Carlsbad Tuco Sta. Arsenal | Poncha California 
1952 "| 1948 1940 1946 1952 1948 | ior | ioe 
Year of constr. (or recons)..... . . 19. ¢ q 
Rating per cct.-Mva......... .. | 65 50 50 30 62.5 30 20 45 
STRUCTURES 
pe. Cpe. Pesccascnes Ww Ww . ~. Y. Ww 
v. r mile. 5 ° 
Types (S)q, (A)-or (H)-frame*. H (W-11) H (W-4) | H H (W-1) 
Min. flashover-60 cps. kv 250 | 2 a 
No. of cir. (I)nst. (P)rov. 1 1 1 
Crossarms, (W)ood, (S)teel, (A)lum W | W § 
Bracing, (S)teel, (W)ood.. . None | N Ww 
Av. weight per struc.-lb paseoven ssesese EB akepesens MD 8 8=— | Ei cavcsecees BP sescscoscc Ge 8 8 «0«. sh sp cec cc esd El scusessece I ascoesscnae 
Insul. in guys (W)ood, (P)orc,-kv. . None 
CONDUCTORS 
C, A, 8, ACSR, Cw, (H)ollow...... HC < ACSR Cw 
Diam, cir mil or gage............. 66, 336, , ‘ 97, 97, 36, 266,800 4/0 
CC Ls -cvsosseeetesnanene 7 | 26 ‘ 26/7 7 
Oe SS rrr E 28 4 y . } 0.366 cae 
Designed for___amp............. . 4 : nas oeecece ae 275 cand 
Ph. aie, (V)ert, (Hor, en. H H 
Cond. offset from vert.-ft. . . . Sie ea eso N eee e weak el RiaSAGE ARG? «© (ER Wise aescboll widen acuan Scie at aia seas " 
Phase separation-ft........ 14 14 12.5 12.5 12.5 
a 2 |e |e ‘3 a i 
Span, max.-ft ~ . | 8 7 82 : 
Sag final-ft at deg ees 9. 5 (70F) | 8.5 (70F) | 13.4 (70F) 10. 8 (60F) 10.7 (60F) 64.5 (60F) 
Tension corresponding. . . 4,109 2,440 | 2,267 1,590 50°; (HL) 
Min. clear. to ground-ft. . ae 26 | 26 25 32 31 
Min. clear. to struct-ft...... 6 6 6 ' 4 5.5 
Type armor at oe. Alum. Alum. Alum. Tapered Preformed Tapered | Tapered None 
Type vibration dampe None None None None None None 
Line altitude range- r. acs 2 150 150 3,523 to 3,669 to 5,280 5,280 5,000 to 
3,109 3,397 7,200 
Max. corona loss-kw/3-ph. mile 0 0.1 (max) a - See seen > 
INSULATION 
Basic imp. insul. level-kv 1,300 1,300 | 1,300 Ce ED. «| Bi phavesaccse 
Tangent, (D)isk, (P)in, (L)ine-post | D D | D D D 
No. units and kv rating (or in.). 6 x 600 6 x 600 6 x 600 7 7 
Angles, (D)isk, (P)in, (L)ine-post D D D D D 
No. units and kv rating (or in.) 12 x 1,200 | 12x 1,200 | 10 x 1,000 8 8 
Term. (D)isk, (P)in, (L)ine-post D D | D D 
No. units and kv rating (or in.) 12 x 1,200 | 12x 1,200 8 . 
eer ce 8 «= éxncednee fi esKoessse El eheusceare oe: = oan owns 
BIL of term. apparatus-kv 550 senaneebnee 
IMPULSE SURGE PROTECTION . 
No. of ground wires.............. 1 2 None None 
Grd. wire matl. and size. .... 36-30% Cw) 34-30% Cw! & HLS. St. EHS Galv. een 3 3% HLS. St. | % HLS. St. | None 
| t. it. 
Cone angle of prot-deg..... 31 31 30 30 30 45 3644 None 
Grd. wire clear., mid-span-ft. . 9 4 18 1344 (appx) | 15 (appx) 1214 (vert) | 1244 (vert) | None 
Grd. res. range-ohms iekbe 100 50 10 to 800 5 to 300 10 to 100 0.57 to 3.1 | 0.3 to 6.0 0.7 to 7.5 






































































































Counterpoise (L)inear, (C)rowfoot None None None None | None None | None None 
Neut. gdg. (S)olid, (R), (X), (T)ransff S s . $s 1s 8 s weeme s 

| oil 
Neut. gdg.-equiv. ohms... .. 0 0 _e 0.5 (max) 0.5 (max) 338 (react.)  ...... 
Arrester rating-kv........ None None 97 97 97 | 97 FL caaonicne 115 (grdd) 
Explusion tube gap-in.... . None None None | None None | None | 13 (extern.) 
Arcing horn gap-in....... . 22 22 None | None 44 44 | 44 
Arcing ring top diam-in...... None None | None None None None 
Arcing ring bot. diam.-in....... None None | None None None None : 
TYPO CEAIME. «0.0.0.00000000 ; Imp. Carr. | Imp. Carr. | Dist. Carr. | Dist. Carr. Imp. & OC | Imp. & carr.. Imp.(HZ) | OC, RP & 

pil. wire Resid. 
Breaker interruption-cycles. . . . 5 5 7 7 5 5 
Reclosure delay-cycles. . Inst. to 20 Inst. to 20 20 None None None Manual 
VOLTAGE REGULATION 
ETE 4 4 7 
Synch. cond.-kva.. ‘ None None None 
Synch. cond. spacing- -miles. . a None None 
Shunt cap.-kva............. N } oa None | None None 
Shunt cap. spacing-miles....... . None None 
Series capacitor-kva.......... None None 
COMMUNICATION 

Telep circ on struct........... 7 None None None Bell Phone | Bell Phone | .......... None 
Carrier frequency-ke............ 55 & 123 None 50 to 150 50 to 150 30 & 215 None None eB esecx 

| 

| 
Pilot wire. . re None | None 1 Inst. only | None a: | EB sdbance 
Microwave-Mc. None | None None None None None 


* Parentheses refer to contguration diagrams on page 150 
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United States ® 100-130 kv 


PACIFIC 
Pacific. |San Diego Washington i City of Seattle Portland Pacific Power 
Gas & Gas & Water Power Dept of & Light 
Elec Co | Elec Co Co Lighting Co ° 


| | 

Cortino- Chino- Steptoe Cabinet Nisqually- Bothell No. 1) North- 115,001 39 46 Merwin-Yale | Un. Gap-Pac, 
Mendocino San Diego Transmission | Ross-Gorge | Broad Merwin Ka Pac.-Riv. Rd. 
110 115 110 115 } 115 115 120 | 120 115 
60 60 60 60 | 60 60 60 5 | 60 60 
60.7 63.066 52.8 32.2 31.4 9.04 | 5.06 7.67 49.14 45 45 7 
Cortino Sta. | Mission SS | Spokane Sandpoint La Grande Bothell Sta. | North Sta. _ St. c Toketee Days Creek | Soda Spg. 
Johns-Ore.C 
Capistrano } Colfax | Cabinet Tacoma Sth N.E. & Broad St. Sta. E Dixonville Grants Pass Dixonville River Rd. 
Sta. Gorge E. 183rd Sta. s 
1940 1950 1951 1950 1951 1944 1949 1951 1952 g 1951 

40 90 90 62 60 60 | 70 92 


Union Gap 


Ww Ww Ww 
25 § 5. . 6.25 | 17 
| A (W-18) f y | 8 (W-19) 


255 (wet) 
1 


Ww 
None 


|W 


ACSR € t Cc ACS ACS ACSR ACSR 

477,000 J 397,é 795, 795, 266,800 
p 26 5/7 26/7 

0.3656 
460 
T 
0.5 

10 

300 

2 2,908 7 wane x 350 
saosin ce cee tt Me cee? 22.6 (60F) 18 (60F) \ 2.4 
4,470 ° rersecce ae 2,880 3,000 4,525 3,450 1,975 
32 ‘ ~ ‘ 3 28 : 48 
8 a . 2.25 2. 2. 2.5 q 3 
Alum. N None N | Preformed s Rods 
Stockbridge N N None Y N None None | None | None None 
150 to 3,123 70 to 940 30 to 470 625 to 3,260) 800 to 2,900 50 to 2,000 980 to 1,067 


2 
Small : 1.0 J 1.0 (max) 








1.0 (max) | 1.0 (max) 





D | | [ D 

6 x 80 (dry)] 63 | | s 6 (Pos. 610, | 6 (Pos. 610, 
Nee. 585) Neg. 685) 
) 


D D 
6 x 80 (dry) 2 é 8 7 (Pos. 695, | 7 (Pos. 695, 
| Neg. 670) Neg. 670) 
) 


D D i I 

6 x 80 (dry) Sat | § : 7 (Pos. 695, | 7 (Pos. 695, 
| Neg. 670) Neg. 670) 

None 20-in. rod 20-in. rod 


gaps at term.| gaps at term. 
550 550 | 550 


| 
1 2(14 mi.from'| 2(14 mi. from 
term. pts.) term. pts.) 
4 Siemens- oe #; Guy Str.| #4 Guy Str. 
Martin 
30 Approx. 30 Approx. 30 
12 12 


0.3 to 1 


(term.) 
None . None 
. Ss 


None None 
5 


S (both term) S (remote 
from line) 


None Qf ( 97 None None 
None None None 
None 18 | ; 20-in. rod =| 20-in. rod 

| gap (term.) | gap (term.) 


None None None 


None ae Sece ease ee dlan ces eee - 3 None | None 

Imp. & Grd. | HKB & HZ] HZM Dist. b i Pilot Wiring} Dist. & Grd. i : Imp. (Ph.)& | Reac. (Ph) & 
OC (grd) OC (grd) 

5 5 5 


5 
Prov. only Prov. only | By oper. Manual close! Manual close 


oe 


20 Mva/cir. | 45,000 (2 sta); 
Terminal 
None 
None 
None 


eee None } 
Tel.55 (Rec) 75 (voice) N 52 to 75, 62 
95 (Tr), to 88, & 
Relay 130 100 to 140 

. None v Yes } None 
1,860 & 1,940' None N None 


| 
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® 131-150 kv Characteristics of Typical 


Region MIDDLE ATLANTIC 






















































































































: : Phila Penn American Gas 
Public Service Electric . PaL Ww : 
‘ est Penn Power Co 
Company . and Gas Co Co 
Line designation (N’ No.)....] Sewaren- Camden- Trenton- Sunbury Butler- | Washington- | Charleroi- . Portsmouth, 
ee atesben Steen’ Navy Hummelst’n | Karns City | Franklin Allenport Madison Trenton O. 
Voltage (nominal)-kv..............9] 132 | 132 132 132 132 132 132 138 138 
Frequency-cps................++5 60 | 60 60 60 60 60 60 60 60 
h of line-miles. Kane chw hein 6.655 1.866 9.201 488 —— | 15.64 | 17.54 4.023 | 82 99 : 
Originates at. . gpicocssesssn pen men Camden 8S_| Trenton 8S Sunbury Sta. } Butler | Washington | Charleroi Lawrenceb’g Portemeuth; al 
eee en eee Metuchen Richmond Navy Test Karns City | Franklin Allenport Anderson; 0. 
# SS | Sta. Sta. 8s | Ind. 
Year of Constr. (or recons.)....... J 1949 | 1951 1949-1951 | 1950 1952 1952 1950 1942 
Rating per ect.-Mva............. 9B 195 195 60 50 50 50 65 
STRUCTURES ta } : “7 
(S)teel, (Wood, (A)lum............9S 8 81-W18-S | W we W 
Av. No. per mile A 5.7 6.4 10.6 ae 6.64 6.0 6.61 6.46 5 7.4 
Types (8)q, (A)-or (H)- frame’. . 8 (8-12) 8 (8-17) H (W-5) 8S H (W-3) H (W-4) H (W-5) H (W-5) H (W-5) 
Min. flashover-60 cps kv 400 400 540 | 540 365 (wet) 
| 
No. of circuits (I)nst. (P)rov.... . 2 1 1 ji - 
Crossarms, (W)ood, (S)tee!, (A)lum.i S 8 w,s | W W 
Bracing (S)teel, (W)ood. . . 8 8 w,s | W Ww 
Av. weight perstruc.-Ib..... . AY 31,395 14,800 ial taal a vee | ceceeeeeewe Peers. P18 000 | eee. eee eee 
Insul. in guys (W)ood, (P)orc,-kv.. ff No guys No guys Pe Bl ci vecuawews W —— ae eee None 
CONDUCTORS ‘ 
C, A, 8; ACSR, Cw, (H)ollow...... iH ACSR ACSR ACSR ACSR ACSR £ ACSR 
Diam; Cir mil or Gage. ...........] 795,000 795,000 336,400 | 336,400 336,400 636,000 477,000 
PAIN 555 fedisdnv sce ... A 54/7 54/7 30/7 26/7 | 26/7 26/7 26/7 26/7 
Weight perfi-th.............00004 1.026 1.026 0.7459 0.463 | 0.463 0.463 0.874 0.657 
Designed for——amp . 850 850 550 ae oe 750 620 
Ph. config. (V)ert, (tor, ‘(Triang.. V H H H, (V-3 mi) | H H V H 
Cond. offset from Vert.-ft.......... SE —=ssiEt ccccccvosce Shenae pucdW Il eeebese 2.5 | 7s seesbeuse 4 sncgheubwas 
Phase separation-ft................ 18 19 16 14.5 | 14.5 14.5 13.0 15.5 
Span, normal-ft............2.+-++- [9 1,000 | 1,000 | 500 , 700 600 600 600 1,000 | 800 
at vcnnnscuccataee 1,023 950 640 1,349 1,775 to 1,751} 2,018 2,090 1,610 2,150 2 | 2,100 
Sag final-ft at deg F...............[f 33.5 (120F) | 33.5(120F) | 13 (120F) 20 (60F) 21.2(120F) | 118 (60F) 125 (H0F) 70 (60F) = Gee. am 
| t) t 
Tension corresponding............. 3,860 3,860 1,509 2,050 2,050 | 2,075 2,100 3,600 2.500 
Min. clear. to ground-ft...........§ 30 30 27 27 25 | 25 25 28 28 
Min. clear. to struct-ft............ 3.5 3.5 | 3.5 5 (30° Sw’g) 1 5 5 5 q b F 
Type armor at clamps............- 4 None None | None Taprd Rods | None Rods Rods Rods Alum. liners | Alum. liners 
Type vibration dampers......... Hl Stockbridge | Stockbridge | Stockbridge | None None None | None None Stockbridge | Stockbridge 
Line altitude range-ft............ 10 to 140 25 to 65 | 50 to 205 40 to 100 320 to 1,459 | 1,197 to 1,781, 990 to 1,480 750 to 1,100 
Max. corona loss-kw /3-ph. mile. . . .f : : f 


550 to 1,200 
} 0.1 (max) 0.1 (max) ies 


0.1 (max) 




































































| 

INSULATION | | 
Basic imp. insul. level-kv 650 650 1,300 865 | 865 
Tangent, (D)isk, (P)in, (L)ine- post 1 D D (fog) D D iD 
No. units and kv rating (or in)... . 4] 9 x 525 9x 525 9 —s Bi xewdvbcenss 10 x 365 wet 10 x 365 wet 
Angies, (D)isk, (P)in, (L)ine-post. . D D (fog) D D D 
No. units and kv rating (or in.).... 7 11 x 620 11 x 620 a eae . | 10x 365 wet 10x 365 wet 
Term. (D)isk, (P)in, (L)ine-post 1 D D (fog) | D D (Dbl str.) | D (Dbl str.) 
No. units and kv rating (or in.) 11 x 620 11 x 620 ll 12x 435 wet 12 x 435 wet 
impulse reduction-kv or “G......- A 10% 10° A Sd acer kie eae 
BLL of term. apparatus-kv.........99 650 650 550 550 ‘650 550 (650 
IMPULSE SURGE PROTECTION} | 
No. of ground wires. .............. 2 2 1 2 
Grd. wire matl. and size. .......... i 190,000 \% St. 17/64 St 159,000 is St 

ACSR ACSR 
Angle of prot-deg .. 95 30 25 40 30 
Grd. wire clear. :mid-span-ft . 20 20 14 31 17 
Grd. res. range-ohms 3to8 oe 6Cl 0 COED OD tC«*«‘«OCN*é oo weevenene ee | ensc ewinvee PE | ethebieeces 
Counterpoise (L)inear, (C)rowfoot,. | None None ‘i RbsicanevedE eeeaeeaeepe None None 
Neut. gdg. (S)olid, (R), (X), (T)ransff S 8 eeuasan see 8 
Neut. gdg.-equiv. ohms... . 0 > i i (ff wcvscsceese Eh pesouses ets ee 
Arrester rating-kv. . . ane None None 2 121 
Expulsion tube gap-in. i None None None None 
Arcing horn gap-in.............. 42 42 42 None None 
Arcing ring top diam-in.......... 30 30 Horns None | None 
Arcing ring bot. diam-in.. .. . ‘ 30 30 Horns None | None : 
Type relaying. ........ ; Ce Carr. Dir. Microwave Pilot Wire Over Cur. Carr. Dir. OC} Carr. Dir. oc; Carr. Dir. Carr. Dir. 
Dir. (BU, PhQT) | (BU, PhQT) Comp. Comp. 
Breaker interruption-cycles. . . . 9 5 6 16 3 3 
Reclosure delay-cycles Manual Manual Manual 120-180 600 15 15 
VOLTAGE Rama 
MTT cn uno<scnsaesevenoue 3.5 a ee eS Se ccuebGer eh eebada sede | choses enenell Mascespeiad’ E aketee 7 
Synch. is... ce None ae: VOM © UE Snscewnsons | 
Synch. cond. spacing-miles....... None ee 0 I oe ee ee ss rian chWOMl-bocas seeded aeessahs SOR pessoa whi | ‘ 
Shunt cap.-kva...... ae etek None I A tae go Ocak sb Awe heRt oho eueee DP, Wa ede tense NE aba enoaes | 
Shunt cap. spacing- Rca i None ee?) NR) ee 8 eae of 
Series capacitor-kva.. ... None oe he cpanel as ccneae anh LA wanwandaene Eb éeaenes GAR men mene 
COMMUNICATION 

Telep cire on struct. ...........0: None None er eo: ee Me oe Boia icneeredl aeeaneeee None None 
Carrier frequency-ke............ HW 130 (relay) | None ae ae ~ Ce ete. leseeaseieeh T aeabaeen 30-200 30-200 
PRs. cs deen swenscncesenein Remote trip} None SM asakcs<scck OD | WE sh asso Gs-2 0 b nde hoseeney B soeoenses ; 
SENT We... ... 5.00. scevccneed None 954 Se” UE ca cepiwhaon | hesanoinnhiE mekeesskaia 





* Parentheses refer to configuration diagrams on page 150 


136 August 24, 1953 @ ELECTRICAL WORLD 








Modern Transmission Lines in the U. S. 


» 131-190 kv 































































The Cleveland Toledo 
Electric Illuminating Ohio Edison Co Edison Columbus & Southern Ohio Electric Co 
Co Co 
3rd Avon Eastlake Roberts- Cloverton- | Lowellville- | Lemoyne- 11 12 13 14 15 18 19 ' 
Line Line Springfield | Barberton | Masury 8-R 
132 132 138 138 138 138 138 138 138 138 138 138 138 2 
60 60 60 60 60 60 60 60 60 60 60 60 60 ‘ 
18 5 64.3 22.5 13.5 63.12 53.67 42.82 18.04 15.29 | 5.25 10.22 30.46 
Avon Sta. | Eastlake Marion Massillon Lowellville | Lemoyne SS Festes Gen. | Poston Sta. | Ross SS Circleville Bixby SS Harrison SS | Bixby SS , 
Sta. | Sta. 8s 
Fowles Sta. | Branch Tap] Springfield | Barberton | Masury Stryker & Bixby SS Ross SS } Circleville | Harrison Marion Rd. Mesien Rd. | Clinton SS. 
Rich. SS | 8S SS 8S 8S 
1949 1953 1952 | 1952 1951 1949 1945 1950 | 1951 1951 1948 1951 1952 : 
112 prese aeune ta Ces 60 85 95 95 105 100 | 75 . 
8 WwW Ss 8 Ww Ww Ww Wé«s Wé«s S&W =+¢ 
7.55 8 6 6 5 6 7 6,7 7 17 pole 8Hg 
8 (8-3) H(W-10) | 8 (S-6) S (S-6) H (W-5) H (W-5) H (W-5) H (W-5), H (W-5), 8 (5-14), & 
| $(S-14)' | S (8-14) H (W-22) 
380 335 (wet) 415 (wet) 415 (wet) 500 700 600 600 } 600 600 % 
2 1 (D-1, (P)-2 | (1-1, (P)-2 1 1 1 1 1 1 
8 Ww 5 Ss i W WwW WwW W |W Ww 
8 Ww >) s 8 WwW Ww W WwW Ww iW Ww 
8,050 5,100 | 10,400 9,200 9,890 8,000 9,500 10,000 9,500 9,500 (W) | 10,000 4,500 & 9,000 
No guys W (800) None None None None None None None | None | None None 
Cw | ACSR ACSR ACSR ACSR ACSR ACSR, Cw ACSR | ACSR ACSR ACSR | ACSR C,ACSR * 
40 | 795,000 336,400 605,000 477,000 336,400 336.4-636 636,000 336,400 336,400 336,400 336,400 4/0-336,400 
Mem-E 4/0 | | 
12 | 26/7 26,7 247 26/7 30 7 26 /7-26 7- 26/7 | 30/7 30/7 30/7 | 30/7 19-30/7 
7/12 | 
0.653 | 1.098 0.463 0.779 0.6566 0.527 0.463-0.875 | 0.875 0.463 0.463 0.463 | 0.463 0.653-0.463 
0.848 
490 } 900 615 900 775 530 480 760 530 530 530 | 530 480 
\ \ H V \ V H H | H H H(W)-V(S) | H(W)-V(8) | T-H-V 
3 2.5 4 4 Mi 0 easetncaedeemames | aie eid t/pel Maka ma nadie D Uisneaaeeeate f. awe manatee sia .a hao alee 
13 13.5 & 15.0 | 15.5 13.25 & 11.5) 13.25 & 11.5] 13.6 15 14.5 14.5 15 | 14.5-18.0 | 14.5-18.0 15x > 
| 14.5-1 
700 900 660 880 sso .: | 970 817 960 844 720 750 | 710 300-619 
1,200 1,500 1,290 1,333 1,168 1,392 2,379 3,455 1,435 1,224 1,052 1,280 446-1,201 
20.5 (60F) 27 (60F) 14 (60F, 22.6 (60F, 24.9 (60F, OC) Bh kssessues | 25.8 | 13.4 9.9 11.7 Ce “BD gwacetieee 
660 ft) 880 ft) 880 ft) | 
4,500 (max) | 9,000 (max) | 1,800 3,400 2,530 a See | 4,230 3,350 3,400 3,350 3,400 ood 
30 30 25 25 25 30 31 31 31 30 31 | 31 31 
4 : 5 5 3.6 5 4+ 5 6 7 5 4.5 
None Preformed | P.F.T. Rods} P.F.T. Rods) P.F.T. Rods] Taprd Rods | Rods None Rods Rods Rods , None 
None | Stockbridge | None None None Stockbridge | Stockbridge | Stockbridge | None None Stockbridge | Stockbridge | Stockbridge 
600 to 1,000 600 to 1,000] 850 to 1,200) 850 to 1,200) 800 to 1,200] 655 to 851 700 to 1,100 | 700 to 1,050; 800 to 900 | 800 to 850 | 800 0 ) 
0.6 0.1 (max) 0.2 | 0.1 | 0.2 None | None | None None | None None 1.2 
| 
S35 | 93: 1,150 930 | 930 760 760 760 760 760 760 | 760 
D D D D D D D D D D D 
10x 5.0 8x 5.75 10 x 5.75 10 x 5.75 8x 80 &x 80 8x 80 8x 80 8x80 8x80 | 8x 80 
D D D D D D d D D D D D 
12x 5.0 8x 5.75 10 x 5.75 10 x 5.75 11 x 1,015 10 x 80 10 x 80 10 x 80 10 x 80 10 x 80 10 x 80 10 x 80 
D D D D D D D 
12x 5.0 10 x 5.75 10x5.75 | 10x5.75 11 x 1,015 10 x 80 10 x 80 10 x 80 10 x 80 10 x 80 10 x 80 10 x 80 
0 ae wes saa ; Be? 8 ” cde cemented Ba waeceetse PD aaeatendes EB ceneenonas 2 ahteanewan Jaspucewes | st omedcneememe 
650 650 650 650 550 230 230 230 230 230 230 | 230 
2 1 1 2 2 2 2 | 2 2 | 1-2 
lo Cw % St. 134,600 134,600 3 No. 5, 7 No. 8 Cw | 3 No. 5 Cw | 3 No. 5 Cw | 3 No. 5 Cw | 3 No. 5Cw | 3No.5Cw 
ACSR ACSR ACSR 7No.8Cw | 
45 20 36 41.33 41.33 30 30 30 30 30 30 30 
15 14.7 13.9 22 25 46 48.4 47.9 47 48 i ||  B eseccneeecee 
5 (max) 5 (max) 10 (max) 10 (max) 10 (max) 5 to 300 5 to 300 5 to 200 3 to 50 20 to 100 20 to 100 20 to 150 
None None None None None None None None None None None None 
s 8 8 8 8 8 5 8 S 8 8 
None BE ciccsecnllll Grmaceeeen Su. 60) MMi vavi~causcc) lentosecder L aesteeseve B bapcascann | aveleeedenhe Sanh ae 
121 109 121 121 121 109 109 109 109 109 109 | 109 
None None None None PM nn cui ead pooner ceed: Naseraeeeas. 1) exnctve Pad mea enennee D ccas wdemede 
None None None None None F Gacesideegame 
None None None None ne TCI 500 eS! Oba et a) hil Bon oh din math hon woeilin wee ae heremaae | sumeagoaes 
None None None None None icibvaaten sit males 
Dist. Dist. Carr. Cur. Carr. Cur. | Pilot Wire Dir. Z Carr. | Dir. Z Carr.) Dir. Z Carr. Dir. Z Carr. Dir. Z Carr. | Dir. Z Carr. | Dir. Z Carr. 
8 3 8 5 5 4 4 4 4 4 4 | 4 
Manual 18 (future) } Inst. Inst. Inst. 17 17 17 17 17 17 } 17 
Seceunban a aeaaeaiend 1 3 1 10 10 10 10 10 10 | 10 
None ee as See Re Se OE Io cece | ccessccece | ccencdvoce | coccccssee | sovesetuce gens 
None ‘ * Met Renta alee C SLT t as Eka Rates ses. |b, ce cheleteng trainee vesee P ecdsaeede rik bauer SReRmNe eomeamet 
None es Eee ee I I NR ccc | sasnewases | snsesccece | ccowadcaes | abcaccbese § ecnsnse 
None ; s eens jaaevee ie osiasie ns | 
None None None | None None ; scope ecdl Atanas anes 
None None None None | i ede a a ceed 
None None 115 None 65.5 65.5 65.5 65.5 65.5 65.5 65.5 
None None None None : | sresere | sina 
None Future None None Anatrd veaaahavtas F cose cosnenee 
| ' 
SSS SSS SS 
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Characteristics of Typical Modern Transmission Lines in the 
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Company Columbus & So. Ohio The Cincinnati Gas & Indianapolis Power & Public Service 
Electric Co Electric Co Light Co Co 
Line designation (Name or No.).....] 21 23 | 24 883-884 3,881 3,885 132-18 | 132-23 | 132-22 13,803 13,803 
Voltage (nominal)-kv.............1 138 138 | 138 132 132 132 132 132 132 138 138 
Frequency-cps Vabensvesoebaee Gouwe 60 60 60 60 a 60 60 60 60 60 60 
Length of line-miles 16.82 19.62 24.97 15.6 | 29.4 9 24.7 23.5 3.04 2.65 
Uriginates at......-..+-seeeeeeee Harrison | Ross SS Pike SS Beckjord | Bee scjord | Miami Ft. | Harding St.| White R. White R. State Line | 129th St. 
. 3S Sta. Sta. | Sta. Sta. Sta. Sta. Sta. | Jet. 
Terminates at..........0.ccceees W ilson Rd.| Waverly Adams 8S | Oakley SS_ | Port Union | Port Union | Southeast | Southwest | Harding St. i? St. Marktown 
8S 8s ss 8S | Sta. Jet. 
Year of constr. (recons.).......... 1953 1952 1953 1951 | 1951 | Te 1952 1931 1949 | 1951 1945 | 1945 
Normal rating per cct.-Mva 100 110 90 140 (2 ect) 140 | 140 34 34 91 75 | 75 
STRUCTURES 
(S)teel, (W)ood, (A)lum. s Ww | W 8 is S 8 8 Ww s Ww 
Av. No. per mile. . . . 6 6 5 5.85 | 5.77 5.3 8 7 8 6.3 16.6 
Types (S)q, (A)-or (H)-frame*. (S-14) H (W-5) | H(W-14) } S (S-12) $(S-12) | S(S-12) $ (8-9) S (8-9) H (W-14) | S (S-9) H (W-3) 
Min. flashover-60 cps kv 800 500 500 415 (wet) | 415 (wet) | 415 (wet) | 415 415 605 375 (wet) | 335 (wet) 
No. of circuts (Dnst. (P)rov 1 1 1 2 (1)-1 (P)-2 | (1-1 (P)-2 | 2 \ 2 ;1 2 1 
Crossarms, (W)ood, (S)teel, (A)lum J § |W Ww 8 8 $ $ |W 8 Ww 
Bracing (S)teel, (W)ood . s |W Ww Ss 8 8 $s s Ww s W (Some) 
Av. weight per struc.-lb .... 22,000 11,000 10,000 7,000 24,000 27,070 7, 8,500 Not Known] 20,406 ae 
Insul. in guys (W)ood, (P)orc.-kv.. | N ee: OE snc e cubs oa het W 132 None Res. Impr. 
| 
CONDUCTORS | 
C; A, 8, ACSR, Cw, (Hollow. .... ACSR | ACSR ACSR ACSR ACSR ACSR ACSR ACSR | ACSR c c 
Diam, cir mil or gage............ 336,400 636,000 336,400 477,000 477,000 477,000 336,400 336,400 954,000 300,000 300,000 
Stranding.............0.s.s+000-. 30/7 26/7 30/7 26/7 & 30/7) 26/7 26/7 & 30/7] 26/7 26/7 54/7 19 | 19 
(3%) (4°) 
Weight per ft-lb............... 0.463 0.875 0.463 0.6557 0.6557 | 0.6557 0.463 | 0.463 1.229 0.9263 | 0.9263 
Designed for amp. -} 530 760 530 620 620 | 620 150 150 | 400 600 600 
Ph. config. (V)ert, (Hor, (T)riang | y H H Vv Vv lV V V H V H 
Cond. offset from vert.-ft ae ue eee | 6.5 (max) 6.5 (max) 6.5 (max) F . ee oe 
Phase separation-ft.......... 13 14.5 14.5 17.86 (Eq) | 17.86 (Eq) | 17.86 (Eq) } 13 13 | 15.5 13 12 
Span; normal-ft............... 868 951 1,010 960 960 960 660 720 | 660 880 335 
Span, max.-ft 1,141 1,976 3,105 2,381.7(DE)} 1 gees 2,056.7(DE)} 900 1,016 | 700 962 443 
(Tang) | | 
Sag final-ft at deg F........... 14.1 | 16 19.4 27(60F, | 27(60F; | 27(60F, | 12.5(60F) | 11.9(60F) | 16.5 (60 F) | 31 7 (60 F) 
: 960 ft) 960 ft) | 960 ft) | 
Tension corresponding. ....... ‘ 3.300 6,050 3,200 2,803 2,803 | 2,803 1, 840 | 2,120 4,050 2,930 | 1,867 
Min. clear. to ground-ft........ q : 30 30 | 30 26 26 26 45 | 30 
Min. clear. to struct-ft,......... 5 5 15 6.5 6.5 5 44 16 
Type armor at clamps............ None None None Rods Rods Rods None None 
Type vibration dampers......... Stockbridge Stockbridge Stockbridge! Stockbridge | Stockbridge | Stockbridge | None | Stockbridge | Stockbridge | None None 
Line altitude range-ft............ 800 750to01,000| 750to 1,250] 475 to 907 | 490 to 920 | 480 to 890 | 660 to 690 | 600to 795 | 600 to 810 | 585 585 
Max. corona loss-kw /3-ph. mile... | None None None Cale. to be 0) Calc. to be 0) Calc. to be Of 0.5 0.5 ee ear ok tea Cue bonis 
INSULATION 
Basic imp. insul. level-kv 930 930 930 1,320 1,320 1,650 860 1,120 
Tangent, (D)isk, (P)in, (L)ine-post.. D D D D D D D D 
No. units and kv rating (or in.).... . 10 10 10 10 x 415 10 x 415 | §x 335 9 8 
Angles, (D)isk, (P)in, (L)ine-post. . . D D D [ iD D D 
No. units and kv rating (or in.)..... 10 10 10 11 x 455 11 x 455 | 10x 415 9 8 
Term. (D)isk, (P)in, (L)ine-post. . . . D (Dbl Str) | D (Dbl Str) | D (Dbl Str) ] D D D D D 
No. units and kv rating (or in.)..... 12 12 12 11 x 455 | ll x 455 11 x 455 9 9 
Impulse reduction-kv or %........0......... oy a eee None None None ae ; ee Reece a Aart coded EY ata Vee Revie 
BIL of term. apparatus-kv......... 650 650 650 115 | 115 
| S| 
IMPULSE SURGE PROTECTION 
No. of ground wires............... 1(percir) | 1(percir) | 1(percir) | 2 2 2 2 2 
Grd. wire matl. and size...........1. 7/16 Cw | 3 No.5 Cw! 3 No. 5 Cw} 159,000 159,000 159,000 110,800 110,800 | 3% HS 8t 7/16 HS St | 3 No. 8 Cw 
| ACSR ACSR ACSR ACSR ACSR 
Angle of prot-deg 30 30 30 9&15 9&15 9& 15 V-config. | V-config. ee 37 
Grd. wire clear., mid-span-ft 47 46 49 25 25 25 13.3 | 13.3 20 31 | 13 
Grd. res. range-ohms 5 to 20 10 to 200 | 50 to 300 | 0to6 0 to6 0 to 6 2 to 20 2.5 to 8 4to 50 1to4 | 12 (max) 
Counterpoise (L)inear, (C)rowfoot. .| None None | None None None None None None None None None 
Neut. gdg. (S)olid, (R), (X),(T)ransfJ S s 3 Ss 8 8 Ss 8 8 Ss 
Neut. gdg.-equiv. ohms........ eae 0 0 0 ceueuw cans oo ndee ce 1 
Arrester rating-kv 109 | 109 138 138 | 138 145 145 | 145 121 } 121 
Expulsion tube gap-in........ oe PR opeesecs ee None None None None None None | None 
Arcing horn gap-in ee kane ase wake se deat aceee kl taaewe eee None None | None None None | None 53 53 
Arcing ring top diam-in........... J) ......... sak sh casenesae None None None 18 None | None None None 
Arcing ring bot. diam-in.......... ceaeaes aw ens Mieseew penn i eae None None 18 None None None | None 
Type relaying. Carr. Pilot | Carr. Pilot | Carr. Pilot } Carr. Carr. | Carr. oc | OC 
Ph. Comp. | Ph. Comp. | Mho Sens. | 
Breaker interruption-cycles....... 5to8 5to8 5to8 5 16 | 8 
Reclosure delay-cycles Inst. Inst. Inst. No Reel. Manual Manual 
VOLTAGE REGULATION 
Nominal- : Aneel 
Synch. Ree oreo MR CE ns Beer None None None | None 
A MPPUNED, . 5000s dl csccaweees | ccccnccce | xesee ; None None Pee. OB a asseoseas Sarina kal nik None | None 
Ns oe ca eri Mo eM : None None None None 
ES, 5552 50ce El evssdn deh L ondcwoeee M wenseac None Se aS. eee ieideiteae ase meee bee None None 
cs. ch Ste cub a Weska Mr cawdueess E auwaens None | None None None 
COMMUNICATION 
ree te pepe Beebe oi tl oe None None None None 
Carrier frequency-kc............ 57 & 95 None None None 
Pec buck oncunnebsckh i cusaheas E-osbocssee h ouseesaus None None None None 
EEN... s Sch snukss cache Al chxscaeen fh ossnesnse A Seoeesest None None None None 





* Parentheses refer to configuration diagrams on page 150 
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EAST NORTH CENTRAL 












































































































































































































No. Indiana Public Service Co Pub. Service of Cent. Illinois Consumers 
No. Illinois Pub. Service Power Co 
: | a 
13,803 13,807 13,810 13,814 13,815 13,816 13,821 1,902 1,808 Hemphill- Mio-Higgins 
| | Delhi | 
138 138 138 138 138 138 138 138 | 138 138 138 138 138 
60 60 60 60 60 60 60 60 | 60 60 60 60 60 
4.56 22.84 23.00 3.17 17.64 | 6.83 6.83 24.3 23.6 109 37 51.8 30.2 
Marktown Monticello wickigne Gogunay | Michigan | Maple Maple Joliet Sta. | Will Co. Pana Grand Tower] Flint Mio Dam 
| City Jct. City Sta. 
Roxana Lafayette | Aetna St. a | Flint Lake | Tower 1033 | Tower 1033 | Bradley SS | Bedford Pk | W. Frankfort) W. Frankfort] Lansing Higgins SS 
| Co. line | 8s 
1951 1946 | 1952 1952 1952 | 1952 1952 1949 1953 1947 1950 1941 1951 
96 96 96 96 18.75 | 96 96 78 163 50 100 125 | 110 
$ | W 8 |W 8 8 | 8 Ww Ss Ww iy W Ww 
7.2 10 | 5.5 } il 5.8 5.7 5.7 9.2 8.5 9.5 7.5 § 11 
8 (S-9) H (W-15) | 8 | H (W-3) 8 (S-13) 8 (8-14) | 8 (S-14) H (W-11) 8 (S-4) H (W-4) H (W-4) H (W-10) 1 (W-23) 
375 (wet) | 335 (wet) | 375 (wet) 335 (wet) 375 (wet) 375 (wet) 375 (wet) 485 540 375 (wet) | 375 (wet) 335 (wet) 270 (wet) 
2 11 | 2 } 1 2 2 2 1 1 (1), 2 (P) 1 1 } 1 
$ Ww $ lw S$ 8 s W ls W (spar) W (spar) W Ww 
8 W (some) 8 W (some) 8 8 8 Ww 8 W Ww Ww Ww 
20,406 13,030 .oe | 16,485 13,030 13,030 sccccecece | aceeee 6,000 | 6,000 6,000 2,500 
None Res. Impr. | None Pregwood None None None WwW None Ww |W Ww W 
| 
Cc ACSR ACSR ACSR ACSR ACSR ACSR ACSR ACSR Cc ACSR ACSR 
300,000 4/0 397,500 397,500 | 397,500 397,500 | 397,500 477,000 900,000 350,000 556,500 266,800 
19 6/1 30/7 30/7 | 30/7 30/7 | 30/7 26/7 54/7 19 26/7 26/7 
0.9263 0.2921 0.6216 0.6216 | 0.6216 0.6216 | 0.6216 0.656 | 1.158 1.081 0.7 0.3656 
600 360 | 510 540 540 540 | 540 341 | 714 670 730 500 
V H | Vv H V V V H iV H H 
4 ential “ 314 3 3 ee Pd erste eae z 
13 14 | 13 12 13 13 13 17 (gallop.) | 20 (gallop.) | 14.5 14.5 | 10, 15.5, 13.3 
880 425 & 600 | 1,000 450 1,000 1,000 1,000 525 620 550 700 500 
965 1,215 | 1,081 | 1,273 1,105 1,055 1,055 600 750 650 1,200 | 550 
31 54 & 915 | 253 6% 25.3 25.3 25.3 13.9 | 15.5 10.25 (550 ft)! 13.1 (700 ft) | 14.0 | 7.5 
2,930 1,220 | 3,060 2,400 | 3,060 3,060 | 3,060 2,120 | 5,275 3,900 3,600 1,790 1,735 
48 26 | 2914 25 | 2914 29% | 2934 30 | 29 26.2 26.7 28.0 27.5 
4.4 7 44 6 44 4.4 | 4.5 4.5 4.5 4% 44 5 4.7 
None Tapered Tapered Tapered Tapered Tapered | Tapered Tapered Tapered None Tapered Tapered Tapered 
None Alcoa | Alcoa Alcoa Alcoa Alcoa Alcoa a Stockbridge | None — Stockbridge | Stockbridge 
| (DE) _ el Eee DE) 
585 | 650 | 600 600 600 600 600 645 to 760 | 580 to 730 | 450to 600 | 380 to 600 | 700t0 950 | 1,000 to 1,300 
Seema BEM kee en ee, ; ahaa onan Saas ~ucere Mantes oncom: Nt ee | Negligible 
| | | 
860 1,300 860 1,120 860 860 860 1,400 (dry) | 845 1,850 1,800 1,450 1,400 
| (1,120 crit.) | (1,120 crit.) (950 crit.) (900 crit.) 
D D D D D D D D im?) D D D D 
9 8 9 8 9 9 9 8 | 9 9x 5% 9x5% & BR: 
D D D D D D D D | D D D D D 
9 8 9 8 9 9 9 8 19 12 x 5% 17x5% 8 ae 
D D D D D D Wk ccuctaees L Temcseieaed D D D | D 
9 9 9 9 9 9 9 4 | 4 12 x 5% 17x5% 8 18 
eekivbennial Mheensaked E akisseeene-E canekanass Sachin aie ‘ acetone Sere eer eedngss None None 
115 ; 115 | 115 115 115 115 115 650(FWFO)|) 650(FWFO)} 650 1,050 650 650 
1 2 1 2 1 2 2 2 (Stkbrdge | 1 (Stkbrdge | 2 | 2 2 1 
| damp) damp) 
134,600 3 No. 8 3% HS St % HSSt | 159,000 3% HS St % HS St 134,000 134,600 3% EHS Cw | % EHS St % St | 5/16 St 
ACSR 5/16 Cw ACSR ACSR ACSR 
36 26% 7 a 2614 2614 32 30 34 34 35 37 
18!6 10 20 | 10.75 17% 22 22 22.8 30 18 (550 ft) 20 (700 ft) 14.0 | 12.4 
1.5 to4 | 10 (max) 1305.5 | 12(max) | 0.5to 5.0 1.6 to 4.8 1.6 to 4.8 2to5 2 to 10 15 15 2to 15 | 2 to 100 
None | None None None | None None None None None None None I | None 
8 18 8 § Ss 8 8 8 8 8 8 8 | Isolated 
1 1 1 1 1 1 Rs - 0 i ace teke ca 0 | 0 1 (max) 
121 121 121 121 121 121 121 None None 121 |} 121 121 | 157 (2) 
None None None None None None None None None None PR Bisecauereas . 
53 None 53 None 53 53 53 None None None mee), «= BR aeeeacdeuse | 
None None None | None None None None None None None None 
None None None | None None | None None None None None | None : ose 
oc Carr. &Imp.| Carr. & Imp.) Carr. | Imp. Carr. &Imp.| Carr. & Imp.] High Speed | High Speed | DZ | DZ Step. Dist. Step. Dist. 
| Carr. Carr. 
8 s 8 18 Ss | 8 5 5 5 5 8 8 
Manual Manual Manual | 21 Manual | 21 | 180 None 20 No Rec. No Reel. 3 3 
| 
eben tent cee eng Nba sae Deere eet ats et a ee ga ncaa iene bare sae Rtn eee 10 | 10 
None None None | None None None None None None None mete Bgpssccecaes ast yeaa 
None | None None None None None | None None None None | “eee eee | (ivanewaray 
None | None None None | None None | None Only on Only on 10,000 kva at Frankfort SS | ........... | wsesececcees 
| | system system | 
None None None None None | None | None Per EN coe eakaee th ancaas «rte cat eaeeeael hl poten aueemad 
None None None None | None None None None None None ee ca 8 carat aroused 
| 
None None None None None None None None | None None None | None 
None 64 64 64 None 64 64 None None 94.4-111 None | None 
None None None None None None None None None None None None 
None None None None None None None None None 6,800 None None 


ELECTRICAL WORLD @ August 24, 1953 





139 





Characteristics of Typical Modern Transmission Lines in the 


Region 


EAST NORTH CENTRAL 


Wis. 
Pub Serv 
Co 


WEST NORTH CENTRAL 





Wisconsin 
Power & Light 
Co 


Weenie 


Electric Power Kansas Gas & 


Company Union Electric Co of Missouri Metis Go 


Line designation (Name or No.) 


K37 Meramec- | Czhokia- Venice- | Cahokia- Omaha- Neosho - 


Voltage (nominal)-kv 
Frequency 

Length-miles 
Originates at 


132 
cps 60 


Terminates at 


Year of constr. (or recons 
Rating per ect.-Mva 


1948 


24.1 
Port Wash. 


Granville 


STRUCTURES 
S)teel, (W)ood, (A)lum. 
Av. No. per mile . 
Types (S)q, (A)-or (H)-frame* 
Min. flashover-60 cps kv 
No. of cire. (I)nst. (P)rov. ... 
Crossarms, (W)ood, (S)teel, (A)lum 
Bracing (S)teel, (W)ood. . 
Av. weight per struc.-Ib 


Insul. in guys (W)ood, (P)orc.-kv 


CONDUCTORS 
C, A, 8, ACSR, Cw, (Hollow 
Diam, cir mil or gage 
Stranding 
Weight per ft-lb 
Designed for amp 
Ph. config. (V)ert, (H)or, (T)riang 
Cond. offset from vert.-ft 
Phase separation-ft 
Span, normal-ft 
Span, max.-ft 
Sag final-ft at deg F 


Tension corresponding 

Min. clear. to ground-ft 

Min. clear. to struct-ft 

Type armor at clamps 

Type vibration dampers 

Line altitude range-ft ee 
Max. corona loss-kw/3-ph. mile. . . 


INSULATION 
Basic imp. insul. level-kv 
Tangent, (D)isk, (P)in, (L)ine-post 
No. units and kv rating (or in.) 
Angles, (D)isk, (P)in, (L)ine-post 
No. units and ky rating (or in.) 
Term. (D)isk, (P)in, (L)ine-post 
No. units and kv rating (or in.) 
Impulse reduction-kv or % 
BIL of term. apparatus-kv 


IMPULSE SURGE PROTECTION 
No. of ground wires 
Grd. wire matl. and size. . 


Angle of prot-deg 

Grd. wire clear., mid-spant 

Grd. res. range-ohms cess 
Counterpoise (L)inear, (C)rowfoot 
Neut. gdg. (S)olid, (R), (X), (T)ransf 
Neut. gdg.— equiv. ohm 

Arrester rating-kv 


E:xplusion tube gap-in 
Arcing horn gap-in 
Arcing ring top diam-in. 
Arcing ring bot. diam-in. 
Type relaying 


Breaker interruption-cycles 
Reclosure delay-cycles 


VOLTAGE REGULATION 
Nonimal-" 
Synch. cond.-kva 
Synch. cond. spacing-miles 
Shunt cap.-kva 
Shunt cap. spacing-miles 
Series capacitor-kva 


COMMUNICATION 
Telep cire on struct 
Carrier frequency -ke 
Pilot wire 
Microwave-Mc 


5 
13,200 


ACSR 


477.000 
26/7 
0.656 
670 
V 

6 
14.5 
650 
700 
14.2 


2,850 
29 

5 
Tapered 
Stockbridge 
650 

0.1 (est) 


ee 


850 to 1,025 


11 x 640 
D (Dbl str) 
12 x 690 
None 

650 


1 

134,600 
ACSR 
30 

23 

10 (max) 
None 
Solid 

0 

138 


Carr. & OC 


5 
Man. Rem. 


il 


| 0.1 (est) 


138 

60 

106.03 

N. Fond 
dulac 
Janesville 


St. Martins 


W of Ken- 
osha 
1948 1930 
39 (max 70 


335 (wet) 


W 
Ww 
7,000 8,070 
WwW None 


ACSR C (Cal Br 
Core 
250,000 equ 
7C/3 Br 


477,000 


26/7 


0.656 


14.5, 13.5 
850 
1,300 

17 (601 


4.200 
9: x 
4.25 10 
Tapered None 
Stockbridge] Stockbrigde 
650 800 to 950 
0.8 


1,500 

D 

8 x 485 

D (Dbl str) 
ll x 640 

D 

8 x 485 
None 

650 


> 
134,600 3 Cw, 
ACSR 3. HS St 
30 15 

is 

10 (max 
None 
Solid 

0 

138 


4 to 50 
None 


Solid 


24 
Dist. & OC 
Gnd. 


Carr. & OC 


Man Rem 


* Parentheses refer to configuration diagrams. on page 150. 
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138 

60 

11.2 
Janesville 


11.2 mi. E 


1938 
30 (max 70 


H (3 pole 
485 

1 

Ww 

Ww 


Self Support 


C (HT) 


None 

None 
| 800+ 
} 1.0 


| 14 


4 to 50 
| None 
Solid 


"| 121 


None 
None 
None 

None 

Dist. & OC 
Gnd 


2 


138 
60 
48.1 


Green Bay 
Oshkosh 


1949 


WwW 
9 
H (W-13) 


1 

W 

WwW 
5,200 
W 


ACSR 


266,800 
26/7 
0.367 
460 


13.8 (60F) 
650) 
1,400 
28.5 


Stockbridge 
600 


D 
8 x 80/50 
D 
11 x 80/50 
D 


HZM, HRP, 


Carr 


8 
6, 25. 45 sec 


Rivermines | 
138 

60 60 

44 14.7 
Meramec Cahokia 
Sta 
Rivermines 
Ss 

1952 1950 
143 128 


Watson 2 | 
38 


Watson SS 


Page 3 Venice 1,2 Midian 
138 138 154 

60 60 60 

8.34 4.35 268.5 
Venice Sta. | Cahokia Sta. Midian SS 
Page SS Venice Sta 
1950 
125 


So. Omaha 


1950 1942 


W 8 8 
8 9 
H (W-5) 

605 (wet 640 (wet) 

1 2(1) 


Ww Ww 


| None 
10,000 


12,000 10,000 


ACSR Cc Cc Cc 


795,000 350,000 350,000 
26/7 12 12 12 
1.098 1.081 1.081 
720 (30F 525 (30F) 525 (30F) 
H V V 

‘ 3 
16.5 15 15 
750 700 700 
1,180 975 1,100 
24 (60F) 21 (60F) 21 (60F) 


700 


7,500 max 6,000 max | 
26 | 30 | 
3.5 5.25 
Preformed None 
None None 

100 to 1,100 400 to 575 
None None 


6,000 max 
0 


5.25 

None 
None 

400 to 600 
None 


1,500 
D 
il 
D 
li 
D 
13 


9 


2 i 

7/168M St 7/16 HS Cw, 7/16 HS Cw 
30 30 : | 
18.5 23.5 23.5 

15 max 20 max 20 max 
None None None 

8 5 5 

0 0 0 

121 121 121 


None None 
None None 
None None 
None None 
Ph.ModDist. Pilot 
Gnd. Reac. 
Dist 

3 
None 


None 
None 
None 
None 
Pilot 


3 


: 3 
None 


: 3 
None 


= 2.5 
None 
None 
None 
None 
None 


| None 

| None 
Yes 
None 


None 
None 
Yes 

None 


None 
None 
None 
1935-75, 
957-9 


August 24, 1953 


350,000 
1.081 
525 (308 
v 

12.83 


1,204 
21 (60F) 


None 


woeomcomcor 
sewn; 
2 = 


None 


C (HT) 


683,250 
12 


30 
20.6 

2 to 25 
None 


s 


None 
None 
None 


@ ELECTRICAL 


Marmaton 
138 

60 

38 

Neosho Sta. 


Marmaton 
ss 

1952 

60 


ACSR 


336,400 
26/7 
0.4624 
530 


None 
1,300 
0.2 


| 2 


} 34 5t 


® 


30 


16 


| 2to 25 


None 


5 


121 


r 


v 

None 
None 
None 
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SOUTH ATLANTIC 


Monongahela Power Co 





132 

60 

23.1 
Rivesville 


Lake Lynn 


41 
75 


12 x 690 
D 

12 x 690 
D 

12 x 690 
None 
650 (CB 
750 (Ped) 


109 (Tr 
121 (Bus) 


Def. Time 
Dir. OC 


136, 110 


132 
60 
15.0 


| Willow Ist. 
| Trissler 


47 
75 


W 

8.5 

H (W-5) 
375 

1 

Ww 


* | 620 to 1,330 


650 (CB) 


750 (Ped) 


109 (Tr) 
121 (Bus) 


Dir. Dist. 
Carr. 


5-5 
30 


95, 145 


| 132 
| 60 
| 17.5 


| Willow Isl. 


| 132 

60 

39.3 
Willow Isl. 


| 


Natrium 
| 47 47 
| 75 | 75 


Marietta 


132 
60 


| 11.9 


Trissler 
Du Pont 


47 


| 75 





Glen Falls 


41 
75 


| Nat’l Carbon 


41 


| 75 


| 


132 

60 

18.8 

Nat’! Carbon 


Buckhasnon 
i 

48 .* 

75 


132 

60 

56.4 
Buckhannon 


Powell Mtn. 


49 
45 


Ww W 
| 6.9 | 6.6 
| H (W-5) | H (W-5) 
| 375 | 37 


} 1 1 
|W W 
p Ww 


Ww 


1 C | ACSR 
| 336,400 
7 | 26/7 
0.6533 | 0.4624 
| 360 | 400 

H | H 


15.5 
| 1,200 
|} 2,191 
| 64.7 


4/0 


14.5, 15.5 
| 1,200 
| 2,147 
| 38 


| 2,310 

| 25 

| 7.0 
Tapered 


| 1,866 
25 
7.5 


600 to 1,000 
0.6 0.1 


1,400 

D 

9 x 540 

| D 

| 9x 540 

| D 

| 9x 540 
None 
650 (CB) 

| 750 (Ped 


D 
| 9x 540 
| D 
9 x 540 
D 


| 
1,400 | 
| 
| 


| 9x 540 
None 
650 (CB) 
750 (Ped) 


9 
134,600 
ACSR 

| 25 

| 27 


109(Tr) 
121 (Bus) 


Dir. Dist. 
Carr. 


Dir. Dist. 
Carr 


| 5 | 5-5 
| 30 | 30 


60, 130, 145 


| 


ACSR 


336,400 
26.7 
0.4624 
400 

H 


15.5 


} 1,200 


1,440 


| 38 


Tapered 


650 to 850 
0.1 


| 1,400 
| D 


| 9x 540 


D 

9 x 540 
D 

9 x 450 
None 
650 (CB) 
750 (Ped) 


9 
134,600 
ACSR 
26 


| 27 


109 (Tr) 
121 (Bus) 


Def. Time 
Dir. OC 


5-5 
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| 
} 


PAR 
2 to 
w 


ote 


— Apr 


2.5 
14 
1,000 


2,200 


| 28.5 


3,300 


| 25 
5.75 


| 
| 
' 


4/0 


0.6533 
| 360 
| H 


14 
1,000 
880 
44.1 


1,887 
25 


} 6.5 


950 to 1,500 | 


0.6 


1,105 

D 

12 x 690 
D 

12 x 690 
D 

12 x 690 
None 


650 (CB) 
750 (Ped) 


2 
3% HS Cw 
b 

23 

C 

8 


109 (Tr) 
109 (Bus) 


Def. Time 
Dir. OC 


950 to 1,500 


| 0.6 


121 (Bus) 


Def. Time 
Dir. OC 


Ww ’ 
6.1 

H (W-5) 
375 

1 

W 

Ww 
W 


ACSR 


336,400 
267 
0.4624 
400 

H 


15.5 
1,200 
2,180 
38 


310 
5 

7.5 
Tapered 


2 
2 


1,100 to 1,800 


9 
134,600 
ACSR 
26 


27 


8 


109 (Tr) 
121 (Bus) 


Def. Time 
Dir. OC 


Ww 

7.1 

H (W-5 
375 

1 

Ww 

W 


Ww 


ACSR 


4/0 
61 
0.2921 
255 


H 


15.5 
1,200 
1,796 


57 


900 

25 

7.5 
Tapered 


800 to 2,300 
0.3 


9 
101,800 
ACSR 
26 


97 


Ss 


109 (T 


Def. Time 
Dir. O€ 


132 

60 

15.6 
Buckhannon 
Norton 


50 


| 75 


Ww 

7.0 

H (W-5) 
375 

1 

Ww 

W 


Ww 


ACSR 


336,400 
28/7 
0.4624 
400 

H 


15.5 
1,200 
1,565 
38 
2,310 
25 
Tapered 


1,450 to 2,450 
0.1 


Oper. at 66 kv 


Def. Time 
Dir. OC 


132 
60 
14.6 
| Wierton Jct. 


Wierton 
' 


| 49 
75 


ACSR 


336,400 
267 
0.4624 
400 

H 


15.5 


7.5 
Tapered 


700 to 1,300 


1,400 
D 

' 9x 540 
D 


| 9x 540 
D 


9x 540 
None 
650, 750 


2 

| 134,600 
ACSR 

| 26 
27 


5 


121 (Bus) 


66 
| 38.8 
| Albright 


Tapered 


850 to 2,050 : 
0.08 


1,400 


9 x 540 
D 

9 x 540 
D 

9 x 540 
None 
650, 750 


1.5 to 550 
Cc 
5 


109 (Tr) 
121 (Bus) 


Dir. Dist. 
Carr. 





Characteristics of Typical Modern Transmission Lines in the 


Region 


Company Monongahela Power Co 


Line designation (Name or No.)..... 
Voltage (nominal)-kv 


Frequency-cps. 
Length of line-miles. . 
Originates at 
Terminates at Glen Falls Lake Lynn] Ridgeley 


Year of constr. ( recons) 1952 1952 1949 
Rating per cct.-Mva 100 50 


STRUCTURES 
(S)teel, (W)ood, (A)lum........... W 
Av. No. per mile 


Types (S)q, (A)-or (H)-frame*. 


6.7 
8 (S-11) H (W-14) 


Min. flashover-60 cps kv 


No. of cire. (I)nst. (P)rov 
Crossarms, (W)ood, (S)teel, (A)lum! 
Bracing (S)teel, (W)ood 

Av. weight per struc.-lb 

Insul. in guys (W)ood, (P)ore,-kv.. 


CONDUCTORS 
C, A, S, ACSR, Cw, (H)ollow 
Diam, cir mil or gage 
Stranding 


ACSR 
26/7 


Weight per ft-lb 

Designed for amp 

Ph. config. (V)ert, (H)or, (T)riang. 
Cond. offset from vert.-ft 

Phase separation-ft 

Span, normal-ft 

Span, max.-ft. 

Sag final-ft at deg F 


Tension corresponding-lb 

Min. clear. to ground-ft......... . 
Min. clear. to struct-ft 

Type armor at clamps 


Type vibration dampers 
Line altitude range-ft 
Max. corona loss-kw/3-ph. mile. . . 


INSULATION 
Basic imp. insul. level-kv.... 
Tangent, (D)isk, (P)in, (L)ine-post 
No. units and kv rating (or in.). 


850 to 2,050) 850 to 2,450 


850 to 2,450 
0.08 | 0.08 


0.08 


1,105 
D 
12 x 690 


1,400 
D 


9x 540 


Angles; (D)isk, (P)in, (L)ine- wate 
No. units and kv rating (or in.).. 
Term. (D)isk, (P)in, (L)ine-post. . 
No. units and kv rating (or in.) 
Impulse reduction-kv or “%.... 
BIL of term. apparatus-kv 


D 
12 x 690 
D 


12 x 690 
None 
650, 750 


D 
9 x 540 
D 


IMPULSE SURGE PROTECTION 
No. of ground wires 
Grd. wire matl. and size 


Angle of prot-deg. . .. 
Grd. wire clear., mid-span-ft 


Grd. res. range-ohms. . 

Counterpoise (L)inear, (C)rowfoot. 
Neut. gdg. (S)olid, (R),(X), (T)ransfy 8 
Neut. gdg.-equiv. ohms se hase 
Arrester rating-kv 109 (Tr) 109 (Tr) 
109 (Bus) | 121 (Bus) 
Expulsion tube gap-in. 


Arcing horn gap-in 


Arcing ring top diam-in 
Arcing ring bot. diam-in . es 
Type relaying. Dir. Dist. 
Breaker interruption-cycles ; 
Reclosure delay-cycles.. . 





VOLTAGE REGULATION 


Nominal-‘ 

Synch. cond. a 
Synch. cond. spacing-mile 
Shunt cap.-kva 


Shunt cap. spacing-miles 
Series capacitor-kva. . 


COMMUNICATION 
Telep circ on struct 
Carrier frequency-ke 


Pilot wire. . 
Microwave-Mc 


* Parentheses refer to configuration diagrams. on page 150. 


142 


SOUTH ATLANTIC 


Potomac Edison Co 


AR 

132 

60 

45.81 
Albright 
Ridgeley 
1952 


| 100 


Ww 

7.1 

H (W-14) 
1,500 


27 (60F) 


30 
7(1,200 ft) 


EAST SOUTH CENTRAL 


Virginia Kentucky Louisville Gas 
Electric Utilities & Electric 
Pwr Co Co Co 


wc Alderson- Ohio R.- Ashbottom- | Ft. Knox 
Hinton Kenton Middlet’wn 
132 132 132 138 138 
60 60 60 60 60 
52 114 2 
Marlowe Alderson Manslick 
Tip Top 8S 


Ridgeley 
1951 
75 


16 

Achhation 
vi Aiddlet? wD 
1850-1083 


5 

Ohio Power 
Co. 

Kenton 
Sta. 

(2) 1950 

60 


Hinton 


1953 1950 


100 


Ww 3 W(4towers) 
6.0 . 7 


1 
Ww 
Ww 
8,748 
W (110) 


ACSR 
556,500 
26/7 


ACSR 
336,400 
26/7 


28 (60F) 
5 (30° swing) 
Preformed 


D’d E’doaly 


p ’ 7,025 hvy Idg 
5 

} 5 3.5 

| Tapered Tapered 

Stockbridge | Stockbridge 


800 to 2,500 | 400 to 1,200 
0.1 


None 


Stockbridge 
360 to 2,135 


930 (crit FO)} 930 
D D 
10x80/50 10x15 


D 
11x80/50 


30 
7(1,200 ft) 


Dist. Carr. Pilot Wire 


(no Carr.) (with Carr.) 
5 s 


195, 50,99. 


150, 188, 186) 
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United States 


D 131-150 kv 


WEST SOUTH CENTRAL 


Southwestern Gas Central 


Oklahoma Gas 
& Electric 


Texas 
& Electric 


Co 


138 

60 

164.05 
Ashdown; Ark. 
Veleetka, Okla. 
1941 

35 


3/0 

12 x 0.1697 Cw 
12 x 0.1120 C 
0.632 


| 


| 


181/241 

138 

60 

124.5 
Ashdown; Ark. 
Overton, Tex. 


1942 
50 


None 
121, 50, 117, 144 


None 
None 


Public Service Co 


Co of Oklahoma 


Osage-Enid 
138 

60 

49 

Osage Sta. 
Enid 8S 


1946 
25 /47.5 


30 
16.4 (60F; Fin. 


115 


None 
None 


Horseshoe Lake 
-Reno 8t. 

138 (Now oper. 
at 66) 

60 

5.28 

H. L. Sta. 


Reno &t. SS 


81-801 
138 


81-802 
138 


60 
61.4 


77,000 
26/7 


0.6566 
210 

Vv 

4 

13.5 

900 

975 

18.5 (60F) 


Stockbridge 
1,100 to 1,200 
0.08 


650 to 1,200 


P 650 to 1,000 
0.32 (Calc.) 


0.62 (Calc.) 
840 

D 

9x 5.75 


D 

9x 5.75 
D 

12 x 5.75 


2 2 
3% Galv. St. % Galv. St. 


30 30 
15 15 


4 to 40 
None 
8 


eS 
Oper at 66 


None 
None 


0.8 (5.28 mi.) 
None 
None 
None 


None 
None 
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Light Co 


‘ower & | Power & 


Victoria-Bexar | Lake Creek- 
Temple 
138 138 


60 

32.9 

Lake Creek 
Sta. 
Temple SS 


1952 
100 


60 
107.7 
Victoria 


Atascosa-Bexar 
County Line 


Ww 
10 

H (W-11) 
375 (wet) 


D 
10 x 945 


D 

10 x 945 
D 

12 x 1,105 


650 (OCB) 


2 
4% EHS St. 


27 
17 


1 to 30 


None 

12 & 8 (Ser. 
at term.) 

30 


30 
HZM Carr. 


3to5 
20 


Light Co 


Gulf States Utilities Co 


(Tang.) 
9 x 540 (dry) 


D 
> x 590 (dry) 


> 

12 x 690 (dry) 
450 dry 

161 


32 
16.2 


5 (max) 
None 


1 (max) 
121 


None 
None 


None 
None 
Dist. 


8 
Inst. 


1,300 (Tang.) 
D 


9 x 540 (dry) 
| 


| 


D 

10 x 590 (dry) 
12 x 690 (dry) 
450 dry 

161 


254/257 /303 
138 

60 

133.20 

Riverside 

Baton Rouge 

1949 

50/60/60 


Ww 
8/9/9 
H (W-10) 


8/9/9x485/540 
(dry) 

D 

10 x 590 (dry) 


12 x 690 (dry) 
450 dry 


1 
3 No. 7 EHS 
Ww 


32 
15.85 


5 (max) 
None 


1 (max) 
121 

None 
None 
None 
None 

Ph. Comp. 


Carr. 


8 
Manual 


3 

7,500 
Mid-point 
3,240 


Mid-point 
None 


ad 


None 
51 to 68 


None 
None 





Characteristics of Typical Modern Transmission Lines in the 


WEST SOUTH CENTRAL 


Region 


Company 


Line designation (Name or No.) 


Voltage (nominal)-kv. . . 
Frequency-cps..... 
Length-miles...... 
Originates at 


Terminates at 
Year of constr. (or recons.) 


Rating per cct.-Mva 


STRUCTURES 
(S)teel, (W)ood, (A)lum 
Av No. per mile be 
Types (S)q, (A)- or (H)- frame*.... 


Min. flashover-60 eps kv 


No. of circ. (Inst. (P)rov 


Crossarms, (W)ood, (S)teel, (A)lum. 


Bracing (S)teel, (W)ood 
Aver. weight per struc -lb 2 
Insul. in guys (W)ood, (Pore -Ky 


CONDUCTORS 
C, A, 8, ACSR, Cw, (Hollow 
Diam, Cir mil or Gage 


stranding. .. 
Weight per ft-lb 

Des.gned for am} 

] onfig. (V)ert, (Hor. (T)riang.. 
Cond. offset from Vert.-ft . 
Phase separation-ft 

Span, normal-ft 

Span, max.-ft 

Sag final-ft at deg F 


Tension corresponding 
Min. clear. to ground-ft. 
M n. clear. to struct-ft . 
Type armor at clamps 
Type vibration dampers 
Line altitude range-ft 


Max. corona loss-kw 3-ph. mi 


INSULATION 
Basic imp. insul. level-kv 
langent, (D)isk, (P)in, 
No. units and Kv rating (or in.) 
Angles, (D)isk, (P)in. (L)ine-post. 
No. units and kv rating (or in.) 
Term. (D)isk, (P)in, (1 
No. units and Kv rating 
Impulse reduction-kv or ‘ 
BLL of term. apparatus-kv 


L)ine-post 


ine-post 
or in.) 


IMPULSE SURGE PROTECTION 
No. of ground wires 
i. wire matl. and s 
rie of prot-deg 
wire clear., mid-spa 
res. range-ohms 


n-ft 


iterpoise (L)inear, (C)rowfoot. . 
t. gdg. (S)olid, (R), (X), 
it. gdg. (equiv. ohms 
ester rating-kv 
ilsion tube gap-in 
ng horn gap-in 
g ring top diam-in 
ng ring bot. diam-in 
¢ relaying 


reaker interruption-cy 
losure delay-cycles.... 


i VOLTAGE Ane 
Nominal-‘ 


Synch. cond.-kva 
Synch. cond. spacing-miles......... 


Shunt cap.-kva 
Shunt cap. spacing-miles 
Series capacitor-kva 


COMMUNICATION 
Telep cire on struct.. 
Carrier frequency-ke 
Pilot wire eabene wee 
Microwave-Mc...... 


T)ransf' 


26 


132 

60 

51.4 
West Jet 


Dow Chem. 


1941 
100 


1 
Ww 
Ww 


7,000 
None 


ACSR 
397,500 


26/7 
0.546 
500 
H 
14.5 
650 
710 
10.5 


2,800 
30 

3 
Tapered 
None 
30 to 80 
0.2 


1,250 

D 

8 (15, Fog 
D 

14 (15) 

D 

14 (15 


% in. S 
31 
16 
0.5 to 5 


None 

8 

0.25 

None 
None 

19 

None 
None 
Carr. Dist. 


+3 
None 


None 


None 


Carrier 
Y 


None 


25 


132 
= 

9.7 
West Jet 


Peters 


1942 


1,200 
D 


9 (15) 
D 

14 (15) 
I 


) 
14 (15) 


None 
8 
0.25 
None 
None 
23 


None 


None 
None 
None 
None 


* Parentheses refer to configuration diagrams on page 150. 


144 


Houston Lighting & Power Co 


5 


132 

60 

38.3 
West Jet 


La Marque 


1952 
100 


10 

132 

60 

7.1 

Greens Bayou 
Deepwater 


1952 
200 


a renee et 


Ww 

10 

H (W-5) 
375 


1 
Ww 
Ww 


ACSR 
397,500 


26/7 
0.546 
500 
H 


14.5 
525 
600 
7.25 


2,575 
30 

3 
Tapered 
None 
35 to 80 
0.2 


None 
None 

23 

None 
None 
Carr. Dist. 


5 
900 


None 


None 


None 


None 
None 
None 
None 


8 

il 

8 (S-4) 
415 

1(1), 2(P) 
8 


37 
0.751 
800 


0 

12 
480 
525 
10.75 


2,800 
35 


3 

Tapered 
None 

70 to 80 
Negligible 


ee 


2 


8 
132 
60 
14.7 


Crosby 


1952 
100 


WwW 

10 

H (W-5) 
375 


397,500 


26/7 
0.546 


Tapered 
None 

70 to 90 
0.2 


1,200 
D 
9(15 
I 


) 
14 (15 
D 
14 (15 


None 

14 

None 
None 

Carr. Dists 


s 
900 


+3 

None 
None 
None 


None 
None 
None 
None 


9 


132 
ae 


13. 
Greens Bayou White Oak 


| Satsuma 


1951 
100 


Ww 
10 

H (W-5) 
375 


397,500 


26/7 
0.546 
500 
H 
14.5 
525 
600 
7.25 


2,575 
_ 


Tapered 
None 
80 to 90 
0.2 


0.5 to 5 
None 
Ss 


0.25 
None 
None 
10 
None 
None 


Carr. Dist. 


8 


None 
None 
None 
None 


August 24, 


21 
132 


60 
12.4 
Deep Water 


Alexander 
Isle 

1951 

200 


10.75 


2,800 
30 


3 

Tapered 
None 

40 to 80 
Negligible 


0.5 to 5 


None 

» 

0.25 

60 

None 

12 

None 
None 

Carr. Dist. 


S 


i 900 


Lower Colorado River 


16/16A/16B 


H (W-10) 
450 


1 
Ww 


Ww 


None 


ACSR 
336,400 
26 7 
0.4624 
530 

H 


14.6 
700 
900 
19.5 (60 F) 


%@ in. HSG 
30 
25 


0 to 1,000 
None 

Ss 

None 


138 

None 
None 
None 
None 


None 
None 


None 
None 
None 


None 
115 

None 
None 


Authority 


8 


138 
60 


41.4 
Marble Falls 


Granite 
Shoals 
1950 
60 


Ww 

8 

H (W-14) 
450 


336,400 


26/7 

0.4624 

530 

H 

14.6 

700 

1,650 

19.5 (120 F) 


2 

3 in. HSG 
30 

25 


0 to 1,000 
None 


8 
None 
138 

None 
None 
None 


None 


None 
None 
None 


None 
115 

None 
None 


17A/17B 


41.4 

hlgin 

Winchester 
se 


WwW 
& 
| H (W-17) 


ACSR Cw/C 
336,400 & 
40 
2745/2 

|} 0.462 & 0.789 
530 
H 


14.6 

700 

1,000 

19.5 (120 F) 


5 
Negligible 


2 
3% in. HSG 
30 
25 
0 to 1,000 


None 
Ss 


None 
138 

None 
None 
None 
None 


None 


None 
None 
None 


None 
115 

None 
None 
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151-200 kv 


WEST NO. 
MOUNTAIN PACIFIC — } CENTRAL 


Dept of lowa Illinois 
City P. S. Bd. Idaho Power Co Utah Power & Light Co Water & Power Gas & Elec 
San Antonio Los Angeles Co 


West Side- | Callaghan Rd Leon Creek ] Am. Falls- Strike- Goshen- Soda- Oneida- Roy- Wilm’ton- | Valley- Davenport- | Hills- 

Callaghan Rd, Leon Creek | Grandview Caldwell RTS Monsanto | Montp’l’r Riv’dale-2 | Gramercy | Toluca Hills Searsboro 

138 138 138 1 38 138 132 132 132 132 138 138 161 161 

60 | 60 | 60 60 60 60 60 60 60 6 A 60 60 

3.45 | $.13 | 22.7 9. 73.3 45.17 6.60 22.91 3.58 11.2 , 59.4 60.5 

West Side Callaghan Rd Leon Creek paatone Strike Hyd. | Goshen SS | Soda Plant | Oneida Sta. | Roy SS Wilmington Valley Sta. ] Davenport | Hills, lowa 

} ‘alls sta. ss } 

Callaghan Rd| Leon Creek , Grandview Don SS Caldwell SS | React. Monsanto Montp’l’r Riverdale Gramercy Toluca Hills, lowa | Des Moines 
Test Sta. Chem. 8s § Sta. ss Ree. Sta lowa 

1949-1952 | 1949-1952 1949-1952 1952 1953 1950 1951 Qf 1942-49 Und. Const.] 1946 1947 

70 | 70 70 j 2 20 35 iE 50 (2L-G) | 50 (2L-G) 


ee 


W (2 tower) | W (3 tower) w (4 tower) | 8 Ww | WwW 
17 9 44 d 3. 7.05 7.88 8.10 : ; 8 
8 H (W-19) i (W-5) § (S-4, H (W-12) H (W-12) H (W-12) 3 H 
no. gd W) | 
485 (dry); 485 (dry), 485 (dry), 600 ‘ 490 (wet) 490 (wet) 
340 (wet) 340 (wet) 340 (wet) 
1 1 1 (1)-1, (P)-2 
Ww, WwW, Ww, $ 
(Son towers)| (Son towers) (Son towers) 
Ww Ww Ww 


Est. 4,000 Est. 5,500 Est. 5,500 
W None None 


ACSR | ACSR ACSR ACSR s ACSR ‘ 
266,800 | 266,800 715,500) 715,500) 397,500 397,500 336,400 


267 26/7 26.7 26/7 26/7 26/7 26/7 6/1 
0.367 | 0.367 0.984 0.984 0.5464 0.5464 0.4624 0.2921 
389 389 700 200 200 160 125 
H (W-19) H (W-5) v H H H H 


4 os sg Sed sameness acoe ee 
14 14 13.5 3. 13.5 13.5 13.5 13.5 
600 | 600 1,100 5 800 700 800 800 
700 | 700 1,450 57: 1,145 1,050 1,300 1,351 f i 
17 33 (120F) K : 11.75 (60 F)| 11.00 (60 F)| 13.75 (60 F)| 13.75 (60 F)f 20 (60 F) 16 (60 F) il (60 F) 
1 


| 2,153 5, . 7 3,050 ; a 5,370 7,200 3, 3,500 

28 26 ) 25 bh 40 ay: 32 
5 6 5 { 5.5 H 4.83 4.83 

7 PF ° None Preformed #f Tz .| Tapered Al. 

| None None None Be ine phd eh cmssekee moe None Stockbridge ff Stockbridge | Stockbridge 
Avg. 593 R §y 2.000 to 2, 4 to 6,070 to 8,240 " 0 to 200 600 to 900 Hf 600 600 


Ave. 643 64: 
Not ‘available Not available| 0. ; 0.21 0.23 0.52 bi Negl. Negl. 0.5 0.5 


Not available 


RTT ar rer ] — 


D 





D D D 
9 | 9 $x 780 BIL! Sx 780 BIL] 8x 780 BIL] $x 780 BIL] 12 x5. 2x5. 56 10 x 590 dry 
D D D D D ‘ N D 
10 | 10 ‘ 8 x 780 BIL| 8x 780 BIL) 8 x 780 BIL} 8 x 780 BIL} None N H 12x 6¢ y 12x 690 dry 
D | D D D D ) I } D 
10 | 10 ‘ 2 10x945 BIL | 10x945 BIL} 10x945 BIL | 10x945 BIL 7. ’ 2x Ag y, 12 x 690 dry 
t available Not available) Not avalablel 2 280-680 ‘ is oon 7% : eee ‘ 
5 650 650 650 5 58 : | 650 


i 350 (C ji 1,350 (Calc.) | 1,350 (Cale.) J 9% oe 1,200 1,200 1,200 1,200 00 ‘ AS 1,490 
D D 


if 
iq 


2 2 2 2 + 
x%E HS St 4 16 HS St 5, 16 HS St | 5,16 HS St A 16 HS St | 16 HS§ ; EHS « EHS St 
aeiaminies a aug iene h nada ate on |} 45-27 34 None 38. 3N5 
43 43 2 29-18 10.5 5 120 13.3 133 : 8.5 
Unknown Unknown U nknown Unknown Unknown 20 to 1,000 | 5to 50 5 to 50 5 to 25 N N ; 1 to 10 
} mesasurec 
L | L L None None ay ae . os ; et ales nan | None N | None 
Ss i) s 8 3 3 Ss | X $ 1S 
Not available Not available Not available U nknown U nknown ons <a ‘ «Las .. | None } 0.5 ad 
138 Grd Y 138 Grd Y 138 Grd Y None 121 121 bs = F 2 109 & 121 t 145 
None None None 5 SMe nea ba os ; a ¥s cts . } None 
None | None None a . ‘ 24 Ks ; 55(DE only)| 55(DE yu N None 
None None None os . ; ee ae ee ace > ; : j None N BS 33 
None None None oe 5 & i . cag aaa None . None 
; Carr. Carr. Ph. Comp. Z Carr. Pilot | Z Carr. OC Gnd >G Dir. OC Dir. Comp. | Ph. C = st. Carr. | Dist. Carr. 
Carr , 
5 é 5 8 5 : ,: | 5 
15 25 25 ates a Nor:clo. No reclo. Bret | 17-19 


é ane wun None } 
15 15 oe Rca ; ab cusesara alee me TEEe None N N None 
One only One only One only aoe acs A bans eae eee None N ‘i None 
on system on system on system 
39,600 7,920 e604s sem Reeneut eee canes . | None N N None 
bas nation i ies ‘ joke casee Meese tours en Soin at tat None N N None 
None None iene ak. LN a, Ee ae a None N N None 
——E } taal 


No No No None None Stinks . | None None None 
50 to 150 50 to 150 110 & 130 None Gaaaneet eecccccece | eeses--++e § Relay only | Relay only 50-150 

es None None wre Sy) | PRN None None N None 

None None 72.70 &75. uataaee I .. | None None None 
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® 151-200 ky Characteristics of Typical Modern 































































































































































Region WEST NORTH CENTRAL BS, | E. SO. CENTRAL 
. 
lowa Union Kansas City Empire |St. Joseph} Kansas [Georgia . 
Company IMinois | Elec Co Power & Light [Dist. Elec] Light & | Gas & | Power Tenn. Valley Authority 
G&E Co | of Mo. Co Co Power Co} Elec Co Co 
Line designation (Name or No.) Des Moine- | Osage- St. Joseph- | Moberly Riverton- Power Pool | Omaha- Atkinson- | Typical Typical Typical 
Ft. Dodge | Moberly Paola Aurora Midian E. Point 
Voltage (nominal)-kv........ 161 161 154 154 161 161 154 154(115)kvy 154 154 154 
Frequency-cps...............- 60 60 60 60 60 60 60 60 60 60 
SND 55 wens enegies cesae s 85.8 111 103 57.07 64.2 268.5 12.969 Approx.50 | Approx.50 | Approx. 50 
Ns sos ccnweincesane rs Des Moines | Osage 8S St. Joseph; | Kansas City] Riverton St. Jsoeph; | Midian SS | Atkinson J ......... seeceeces | eoceeeeceee 
Mo. Kan. Mo. Sta. 
PARE. « ccaoccensccsosied Ft. Dodge | Moberly SS] Paola, Kan.| Moberly; Aurora State line South East Poiati ......... cocceee | ceeccescece 
Mo. Omaha 8S 
Year of constr. (or recons)......... . 1949 1952 (New) | 1947 1952 1947-8 1948 1942 1945 1952 1951-2 1950 
Rating per cct.-Mva. .. 50 (2L-6) 100 50 75 50 65 40 a MP sesckasved ssetaapes cteeneveres 
STRUCTURES : : 
(S)teel, (W)ood, (A)lum... Ww Ww WwW Ww WwW Ww Ww 8 8 Fy 
Av. No. per mile 8 7 7.0 8.8 9 7.02 4.6 4.61 
Types (S)q, (A)-or, (H)-frame*. H H (W-12) H (W-4) H (W-12) H (W-10) H H (W-10) | 8 (S-16) § (8-16) Hi (Ww -10) 
Min. flashover-60eps kv. 490 wet 840/565 5 415 415 765 ak Un wcchawas steshnek Eh akesesunece 
No. of cir. (I)nst. (P)rov...... 1 1 1 1 1 1 1 1 1 1 
Crossarms, (W)ood, (S)teel, (A)lum.| W Ww W Ww Ww Ww — 8 8 Ww 
plank) 
Bracing (S)teel, (W)ood. . Ww Ww Ww Ww Ww Ww SR ECs bose O cs uawl ela tl Apemkeen ae 
Aver. weight per struc lb... 6,000 7,500 7,050 7,600 Se i aensndnukn 6,600 -... | 12,430 | A eres 
Insul. in guys (W)ood, (P)ore. -Ky -| W-325 WwW W-66 W-66 None Ww DN Ml Wokccupie 3 cescwsuseld) seesen bane 
CONDUCTORS | | | 
C, A, 8, ACSR, Cw (Hollow... ACSR ACSR H & ACSR | ACSR ACSR C-H ACSR | ACSR | ACSR 
Diam, Cir mil or Gage........ 397,500 556,500 250,000- | 556,500 336,400 0.683 in. 795,000 | 636,000 636,000 
397,500 | 250,000 
SR Ai conc ukie sae xed 26/7 26/7 12, 26/7 26/7 30/7 12 26/7 26/7 26 ‘7 
Weight per ft-lb. . 0.5464 0.765 0.782-0.5464, 0.765 0.527 0.7827 1.094 0.875 0.875 
Designed for —amp. 600 550 580 | 730 f a ee eee Pree PT 
Ph. config. (V)ert, (H)or, (Tyriang H H H H H H H H H 
Cond. offset from Vert.-ft. . oe =. ‘neadawiedh It ayimcenwan eek Cake El RkNS kes ore Rhee CREE SLASSAMSEREE vasSh enka SeGGAORRO TE «+ casetae E weed enconss 
Phase separation-ft.......... 15.5 15.5 15.5 15.5 14.5 14.5 20.67 20.67 17.5 
BE INI. 5s <a xapancenes 750 1,000 655 755 600 590 1,180 1,180 575 (687.4) 
(1,146.1) | (1,140.6) | 
Span, max.-ft. . pes ehebeat 1,500 1,460 1,157 1,160 1,450 1,200 2,264.8 2,078.2 | 2,446.5 
Sag final-ft at deg Beceteed 11 (60F) 22.5 (60F) oe 14.5 (60F) | 45 (90F 13.58 39 (120F) | 39(120F) | 11 (120F) 
(60F) max) 
Tension corresponding. ........... 3,500 9,500 max 2,740-2,900 4,140 2,880 2,600 4,940 3,920 3,300 
Min. clear. to ground-ft......... 32 28 31.0 | 30.0 29 (120F) 25 25 25 f 
Min. clear. to struct-ft.......... 4.83 3.0 4.25 4.25 6 4 4 3.5 
Type armor at clamps stot Tapered Al] Preformed | Tprd Rods | Preformed | Tapered Tapered Al] None Tapered Al) Tapered Al Tapered Al 
Type vibration dampers. ....... . Stockbridge | None None None Stockbridge | None None Stockbridge| Stockbridge ........... 
Line altitude range-ft . 600 575 to 1,000] 750 to 1,100) 650 to 1,050] 900 to 1,400] 800 to — 1,300 847 max 2,046.5 ma 2,339 max 
Max. corona loss-kw 3-ph. mi. 0.5 None 0.20 | 0.10 a «Ss sawiwenn oe SO ecaceuine Et wanenens eee 
INSULATION 
Basic imp. insul level-kv 1,490 1,425 1,000 1,000 1,425 1,500 1,280 [tn cicbeskenn Mabswesets 
Tangent, (D)isk, (P)in, (L)ine- ~post D D D D D D D D | D D 
No. units and kv rating (or in.) 10 x 590 dry} 10 10x 80 10 x 80 10 x 5.75 10 x 415 10 11x 5.75 | 11x 5.75 11 x 5.75 
Angles, (D)isk, (P)in, (L)ine-post D D D D D D D | D D 
No. units and kv rating (or in.) 12 x 690 dry} 12 12x80 12x 80 16 x 5.75 10 x 415 16 11x5.75 | 11x 5.75 | 13x 5.75 
Term. (D)isk, (P)in, (L)ine-post D D D D D D D(Dbi str).; D(Dbi str.)) D(DbI str.) 
No. units and kv rating (or in.) 12 x 690 dry} 12 10 x 80 10 x 80 16 x 5.75 12x 4.15 16 14 14 14 
Impulse reduction-kv or ©. .......J .......... None 0 0 None Pee | ee eee Oana Seka acs 
BIL of term. apparatus-kv 650 650 650 650 650 & 750 865 750 | 750 750 
IMPULSE SURGE PROTECTION . 
No. of ground wires iS 2 2 3 2 2 2 
Grd. wire matl. and size. ...... : EHS St. | 3% EHS St. | 34 EHS St. | 34 EHS St. | 34 EHS St. 36 St. 7/16 HS st 7/ 7/16 HS St} 7/16 HS St 
11/32HSCw 
Angle of prot-deg............... 38.5 30 30 | 30 30 30 20 20 | 30 
Grd. wire clear. mid-span-ft 8.5 23.3 18.5 18 18 20.58 25 25 17 
Grd. res. range-ohms 1 to 10 10 max Under 10 Under 10 unknown 2 to 25 1 to 61 1.5 to 130 | 4 to 560 
Counterpoise (L)inear, (C Jrowfoot None None None None None None None None | None 
Neut. gdg. (Solid, (R), (X), (Ty jransf] S S(1 end) S&T S&T s 8 Xo/X4<3.0) Xo/X1<3.0) Xo/Xs<3.0 
Neut. gdg. (equiv. ohms)... .. 0 0.025-0.6 0.025-0.6 ee 6) se cia | ree Ee, eee 
Arrester rating-kv.............. 145 169 145 145 (i EO wecscceves o ns kv) 145 145 145 
Expulsion tube gap-in......... ; None None None None Se: . PEs naveboncelicesnsbeneeee: . TEE ehbeeees Chane ORE eeeeousibeda 
Arcing horn gap-in.............. None None 42 42 a canceas 26 None Seabee pakepune nll aeeansecees 
Arcing ring top diam-in............§ 33 None 33 33 OR oe SO mice ae i) Cll csussune Mi aaasasnae M avenseesten 
Arcing ring bot. diam.-in....... None None None None I ae Pee None ; ert. s 
Type relaying............... Dist. Carr. | Dir. Comp. | Dir. Comp. | Dir. Comp. | Dist. Carr. | HZM Carr. } Carr. Pilot Wire | Adm. Carr.| Adm* Carr.) Adm. Carr. 
Carr. Carr. Carr. Carr. 
Breaker interruption-Cycles........ 5 3 3-5 3 5 5 5 3 3 
Reclosure delay-cycles 17-19 20 17-20 20 20 20 900 (Man) | 0 0 0 
VOLTAGE eee | 
Nominal-°; ovese aw 20 a) eae: 20° TCUL] 5 
Synch. cond. MRR ook coat None None None None None None None 
Synch. cond. spacing-miles. . . . None None i aeaa None ete ne 
CS GRU ANUB, 5 on oes sno severe None None None None None None None 
Shunt cap. spacing-miles. . None None cuore None ; 
Series capacitor-kva None None None | None None None None 
COMMUNICATION 
Telep cire on struct. ; cae None None None | None I eS nee 
Carrier Frequency-kc.......... 50-150 67.5 50 m4 & 160 111 70 
Pilot wire. None No No NS UM oo ae ee eeuae 
Microwave-Mc................... None 1,945-1,985 | No | No Bs WU ck Li er cctel waawancawt 





* Parentheses refer to configuration diagrams on page 150. 
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Transmission Lines | ® 201-250 kv 
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MOUNTAIN = MIDDLE ATLANTIC 


E. NO. CENTRAL 
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Bur. of Utah | Philadelphia 
Recla- | Power & If Boston Electric 
mation | LightCo }] Edison Co 


Penna. 
Elec 
Co 















P&L 
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Commonwealth Edison Co 




















































































































































































































































































TVA line Anaconda- Typical line | Grace- 55-508 B-130-28 22,001- Sunbury- Shawville- | Hosensack- | 8301 (1-cct. | 8301 (2-cct. | 8301(Total) 
Grace Goshen H 305-509 22,003 Siegfried Montebello | Montebello | port) port) 
154 161 161 161 110 132 220 220 230 230 230 230 230 
(220 Future) | (220 Design) 
60 60 60 60 a eae 60 60 60 noid ated i hemeeiopwen 60 
67 Mi ncncrede ewe 57.24 21.80 56 each 57.7 753 87 105 130 17 147 
Louisville, Ky} Anaconda J|........... Grace Sta. Weymouth Emilie a Sunbury Shawville Hosensack pan wusiead| ll aunbeadanas Powerton 
Meeting Sta. 
r Summershade] Grace, Idaho} ........... Goshen SS_ ff Walpole psingion Conowingo | Siegfried SS} Montebello | Montebello J .......... | eeeeeeeeee Crawford 
| N.J. Sta. 
1941 1940-1941 ]....... . | 1940-1941 1952 1952 1928 1947-1953 § 1952-1953 | 1952-1954 ff .......... | ...cseees 1940 
120 a Me asa ee 50 135 256 175 0 EOD eewccceses | ccsencsons 188 
8 Ww Ww Ww 8 s 8 ee Rirosenaete 
6 7.5 7.75 6.0 4.6 4.95 7.5 | 
8 H (W-1) H (W-3) H (W-1) 8 (8-19) S$ (S-15) Twer (S-16) 8 (8-17) (8-17) 
annem 455 350 415 785/585 xen __ EE ROR 
2 1 1 1 1 (I)-1, (P)-2 
8 Ww WwW 8 8 5 58 | 
s | Mdcwaccwsece Se 60h Cec. CCR | Es usescdesens 
18,800 6,500 3,000 ) 28,800 a, cere 
NR Ie len. esa Ma causd oti Revose eens: Rides 0 sdcncn Mie scencney No guys 
| 
HD copper ACSR C (H) ACSR [aeom: GACee ACO. FACKE  Binccssccne t ccennscces | ACSR 
500,000 477,000 250,000 i 795,000 795,000 795,000 1,033,500 TOR 9 OD awccccceee | eacccevese 900,000 
1,033,500 
19 6/7 7 Segs. 54/7 30/19 30/19 30/19 54/7 30/19-54/7 J .......... 54/7 
1.544 6557 0.763 1.026 1.237 1.237 1.234 1.33 ROSTAT FIG ic 6 ccs ccves 1.158 
.—l Fa eee re 280 4 700/800 1,120 1,120 840 625 See Beka c ow cse 494 
Vv H H Vv H H H H H H uae 
Be cues iO: Seen OM MR ec wancess . , 
14.5 17 13.5 14.25 to 15.758 25.5 25.5 26.25 28.0 26.0 33.33 
850 700 700 695 900 } 1,175 1,100 1,070 1,200 1,200 
1,775 1,900 1,250 2,003 1,967 2,180 2,740 2,950 2,069 1,275 SIRS ccc cc cccee 
— (120F) 19 (60F) 14.37 (60F) 17.5 (60F) dees 16.5 (60F) 34 (60F4 34 (120F) 36.6 (120F) | 44.5 (120F) | 38.6 Bees Sdecarsscan 
eb eseeas 2,500 2,790 2,680 7,500 7,510 | 6,300 5,500 5,400 5,500 3,47 4,400 Wnmceeemes 
30 25.5 29 25 25 (120F) 35.0 31.5 30.0 30.0 30 (120F) 27.5 37.0 
7 3.5 5.6 6 6.42 (30°swe)f 8.0 8.0 8.0(30°swg) | 7.0(30° swg) | 8.0 8.58 8 eo, i 
eocececes None ee. | Me stosenaaan Al TaperedAl | TaperedAl | TaperedAl ] Preformed eS: ee ee TaperedAl 
eenneees None Stockbridge J ........... aa None None None None NB iivciccedan.E wenavecoes Stockbridge 
H (Xing) | 
460 to 1,020 | 6,823 to 4,400 cecesees | 4,570 to 6,35 40 to 100 =| 50 to 650 370 to 1,730] 600 to 2,200] 200 to 1,404 
dik ect cw Swot cae asa he 0.6 0.30 } 0.09 | 0.6 cade Ei wiescn tensa ee 
| 
Ma es al . | 1,425 1,200 Sears hawedds 945 1,425 1,425 
D D D D D D 
12 11 x 640 dry | 8 x 780 BIL 10 (132 kv) | 16 16 x 635 
D D ) D(Dbl str) | D D 
12 13 x 735 dry | 8 x 780 BIL 16 (220 kv) | 16 1S x 705 
D D ) D D(Trpl str) | D(Trp! str) D 
12 13 x 735 dry | 10x945 BIL ff 7(110kv) 12 (132 kv) | 18 1S x 705 
is ipa amees ; 4s; 41.8°; | 36.8, | 
750 750 550 (132 kv)} 900 900 seus ccae) ae 
2 2 2 2 2 (Stkbdge) | 2 (Stkbdge) | ........... 
% St Pee | accsceaee 7/16EHSSt | 163,600 1g EHSCw | 4EHSCw | Poneecnnds 
ACSR | 
a Serer Me” ew sesaeces 16 37 15 to 19 0 peers 
si peedeuaes ee. ss s:««s BR wnecesncees 19 | 24 40 | 31 | hin 
7 a or BORER = -« B aevsshacs< BOGE Paciewcsscn Re Bipevevesess BU BD sesdiccune Eo vecesess 5 max 
Seana None at aWanule sans Cc LorC alias pate ge Cates was L(occasion) 
Ss 8 8 s > wer (Rm ~ Be  Bixcrcccersch weneweus 5 
BU MN oc bcc tains 440s bibs b ONES + 03.0.4540 4) 2) 0020s nes pas ke0s tbe Obes euchee Basa ances et aeeessdene E Cieesess ae 
ee: = . i ive ckrcecess 145 Seat 121 (132 kv), 220 & 185 coo uhueres Wl earaeraic coe a a 
Saebecune None y's cook asa Saaeaees ‘ canes ...-. | None None None 
eatainiecsmia None 35 Sakae to ema he N — i ...-. | None None None 
PEER RES None er | ES: | a eee | 36 a) ae, ) ae None | None None 
° S ceinaing eta pale wax ath None sheebaie aces ‘ 2 None None None 
Dir. Dist. Dist. Dir. Dist. & OC | Z Carr. Dir. Comp. | Dir. Comp. Carr. Dist. sauce su atleaega esinns Carr. 
Gad. Carr. Dir. Gnd. Carr. | Carr. Z& & Dir. OC 
| Dir. OC Gnd. 
5 5 5 5 5 | 5 & 10 5 8 5 
20 Not used 20 Inst. Noreclo. | Noreclo. Fast | ..-..00--- | Not used 
' | 
OB andes ma Se ce Ror ee. oc ae eles es cae Be St oot cae Sree | Oto d 
Fei tueGd NN." Mise anaaansssesaesiessha sss matatien 90,000 a x CaM ec dacen Baoeurscses Came 
pus nee cca e niccakds RIE Kase wens2<a Mi ekne sens Rec. end voce ; : Fain neces ssossesees | Ree. end 
ee ee = = Be casceeabve MEG es sesh en ME scee eens: B ASeete name Bi pereces see Ml ao sssecnasl fy Reeme evens Banseeeaees (I saesaeenas | None 
Sic een ce MN I Ss I es a eg MN Seika a aah Eis bmp R esse I ee ease sae MUR san cu Kee ME ASS 99 eerN ME eRe RaetoOb § eneueneem None 
eee enn 
; csanetehs sateen ae None Ae Re Aceeincs second MGckstassasthdeseccccee NN bax eetesee ah veseesetse Mh enenvacese | tundvenens None 
ERO Bi vvsicscasss 30-215 138 & 154 ff 145 140 i °. See, Seer Poe reer were 104 & 136.5 
sek eueoel-eReniced'een ee i edpadcmames Ts cwecacess Pcl ivchowss Pr ceagedenek ME (Boss neceucd Bi amsccccowe MR Uibepescicn § Weeegcnens one 
Seah None Secs Bee er Reena iG aa atnenene ceawseell cosnsaqasas |e 
| 
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Characteristics of Typical Modern Transmission Lines 
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E. NO. CENTRAL Tra PACIFIC 


so. 
ATLANTIC 
































Central North. tee Pennsylvania Bureau Pacific Gas & 
Company IHinois States | Elect Co Water & Power of Electric 
P.S.Co | Power Co of Mo. Co Reclamation Co 





















Line designation (Name or No.).... 






















































































































































































Black ees Cahokia- 2305 2302/2303 Boise-Bliss Typical 1-cct. Ty pical 2-ect.J Sunol- ie | Panoche- 
Valley W. Frankfort Falls Ldg McCall 
Voltage (nominal)-kv........ 230 230 230 ame Fut.) | 230 230 230 220 | 220 
Frequency-cps.........--..-- 60 60 60 60 60 60 60 | 60 
Length-miles.... 48 114.22 88.7 32. 56 en See. il ssucseudncsa El $amex 61.6 | 55.6 a 
Originates at....esese2.--------- +f JOppa Minneapolis | Cahokia Safe Harbor | Safe Harbor | Boise = | ........... Sunol Panoche SS h 
i 3, 
Terminates at.....seee+++-+ ++ ...] W. Frankfort | Granite Falls] W. Frankfort ] Hummels- Balto. & American = fl... os. evens | ceseess Moss Lig. McCall SS | 
ss town Wash. Falls Sta. | 
Year of constr. (or recons)....... 1951-1952 1951-1952 1952 1952 1931/31/37 § 1940-1050 ff ........... | ....00.. 1949-1950 | 1952 
Rating per cct.-Mva..............] 300 133 300 | 250 180 eer 175 175 
SS qe 

STRUCTURES . : 5 : z : : : L 
(S)teel, (W)ood, (A)lum. . W W 18 W 5 5 s 8 ° 
Av. No. per mile......... as 02 8.0 5.16 5.28 8.25 4.5 | 5.0 4.35 4.85 
Types (S)q, (A)-or (H)-frame*. . H (W-5) H (W-5) 8 (8-16) 8 (8-16) H (W-14) 8 (S-10) 8 (8-16) (S-1) (S-5) 
Min. flashover-60 cps kv......... 600 (wet) NN IE cova ccuheen E ecsused 635 | 635 j ae 
No. of circ. (I)nst. (P)rov...... 1 1 1 1 2 2 (I)-1, (P)-2 
Crossarms, (W)ood, (3)teel, (A)lum 8 8 Ss 8 Ss S 
Bracing (S)teel, (W ood... 5 8 5 5 None None 
Aver. weight per struc lb... 10,000 10,000 10,910 11,912 15,200 27.150 16,500 13.650 
Insul. in guys (W)ood, (P)ore.-Kv Ww Ww None None None None 

CONDUCTORS 4 x i ; 
C; A, 8, ACSR, Cw, (H)ollow. . ACSR ACSR ACSR ACSR ACSR | ACSR ACSR ACSR 

| | 
| 

Diam; Cir mil or Gage........... 954,000 795,000 954,000 795,000 795,000 715,500 954,000 | 795,000 795,000 795,000 
NK. cnn acacdceesnaes sunk’ 54/7 26/7 54,7 26/7 | 30/19 26/7 54/7 26/7 54,7 54/7 
Weight per ft-lb............... oa E77 1.094 1.23 1.094 | 1.234 0.984 1.227 1.098 1.026 1.026 
Designed for —— amp........ 1,000 S00 900 910 700 i . sseseveeeee 
Ph. config. (V)ert, (H)or, (T)riang. .| H H H H | H H H \ V V 
Cond. offset from Vert.-ft.. .. ae een) eee) ES | 8.0 None None 
Phase separation-ft............ 22.0 27.83 22.0 26.5 | 28.25 20.0 26.0 | 24.25 16.5 16.5 
Span, normal-ft............... _.| 600 1,300 800 1,150 | 1,000 660 1,150 1,050 1,200 1,200 
NE. 340550 kounshie ns 1,725 1,512 2,050 2,200 2,070 2,130 1,350 2,851 1,389 
Sag final-ft at deg F............ 9.7 (600 ft) 45.0 (120 F) | 17.4 (60 F) 26 (60 F) | 26. 5 (60 F) 12.2 (120 F) | 36.6 27.7 192 (60 F) 45.5 (60 F) 
Tension corresponding. .......... 5,100 5,220 12,000 max 5,300 g 4,400 5,600 5,500 5,420 5,420 
Min. clear. to ground-ft. 30.65 33 30 32.0 30.0 33.0 33.0 30.0 30.0 
Min. clear. to struct-ft...... 6.25 5 18.0 8.0 9.0 9.0 5.5 5.5 
Type armor at clamps... . Tapered Al § Tapered Al Tapered Alcoa Tapered Al | Tapered | Tapered Rods Rods 













Type vibration dampers Stockbridge 
(DE) 
380 to 600 


Stockbridge 
(DE) 
700 to 1,100 


























Stockbridge 
(DE) 
400 to 500 


Tang. only Stockbridge | Stockbridge Stockbridge | Stockbridge 


Line altitude range-ft............ 


450 to 650 «=| 0 to 750 2,700 to 4,500 0 to 2,383 173 to 482 


Max. corona loss-kw /3-ph. mi 


INSULATION 


Basic imp. insul. level-kv... . . 


None Neg. Small Small 













































































































1,415 | 1,425 BE 0 (ccs skccucen el baeases.ckion 
Tangent, (D)isk, (P)in, (L)ine-post D D D D D (Fog) D 
No. units and Kv rating (or in.). 16x 5.75 | 20 x 5.25 16x 875 dry | 16x 875 dry 9 13x 6.5 15x 5.75 
Angles, (D)isk, (P)in, (L)ine-post. D (Dbi str.) | D (Db! str.) D D D D 
No. units and kv rating (or in.)....] 17x5.75 ff ........... 18x 5.75 | 20x 5.75 16x 875dry 16x 875 dry | 20x 7.0 (HS) 15x 7.0 (HS) 
Term. (D)isk, (P)in, (L)ine-post. D (Dbl str.) | D (Dbl str.) D D D | D 
No. units and Kv rating (or in.).... 18 x 5.75 | 20x 5.75 17x 920 dry | 17 x 920 dry | 20x 7.0 (HS) 15x 7.5 (Hs) 
Impulse reduction-kv or © None None Se.) LM epaaeweesned El Senenasueees eabecneacen ae ; 
BIL of term. apparatus-kv. . . . 900 (230 kv) | PREG UNDE ccuccnkeseks/ di Seasesneraell seuesehcsas sa ; 
IMPULSE SURGE PROTECTION 
No. of ground wires.......... 2 2 None 
Grd. wire matl. and size........ 3% EHS St 7/16 St METER =F EIB EE OD cecccccssce 3% HSS 
Angle of prot-deg..... & 39.5 17.6 20 42 
Grd. wire clear., mid-span- ft. 3 28.4 ae a secu soree 35 

(600 span) (1,400 span) 
Grd. res. range-ohms. . 15 0.1 to 20 10 max 14 opt 3.5 to 200 5 to 20 i Bee anassesue 
Counterpoise (L)inear, (Cc row foot None None None CéL C&l None None | None None 
Neut. gdg. (S)olid, (R),(X),(T)ransf.J 5 Ss S s | s s 5 s 
Neut. gdg. (equiv. ohms) 0 0 0 » rrcyeerer. 
Arrester rating-kv..... 183 195 195 196 230 None None 
Expulsion tube gap-in...... None None None None None None None None None 
Arcing horn gap-in......... None None None None | None None None None None 
| 
Arcing ring top diam-in..... None None None None None None None None | None 
Arcing ring bot. diam.-in........ None None None None None None | None None None 
Type relaying.............. : DZ, DG, Z-Carr. Gnd. | Ph. Comp Carr. Dist. | Carr. Dist. Dist. & OC | Dist. & OC |] Z-Gnd. Carr.| Z & Gnd. 
Pilot Carr. | 
Breaker interruption-cycles. . 5 6 3 3 18 3 3 3 3 
Reclosure delay-cycles. ... 15 180 20 20 20 | 20 | None 
VOLTAGE REGULATION 
Ns Siw icacexsesks1's< SR Td MEIN che big UE 9 ga Soden EL See RAs RnR a keemaeen en ecteedeetcas 
rec. ends ' 
Synch. cond.-kva............ None ER ls vance cp all <Onwsiee one gil: e.eekesenc@ cage ev enene/E,«sessseheiont 
Synch. cond. spacing-miles a 6: RARE eee Pere ee ‘ 
Shunt cap.-kva..... 10,000 | None None 
Shunt cap. spacing- -miles.. Rec. end oO ee eres bee None 
Series capacitor-kva. . None None None 
ED 
COMMUNICATION 

Telep circ on struct.......... ‘ None None None None 
Carrier frequency-ke. ...... ss 131-155 160 30-215 None 
0 Sa SS OT ee ee . | None None 1 None 
Microwave-Mc............... ee ee .. | 1,935-1,975 | None None None 


® Parentheses refer to configuration diagrams on page 150. 
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301-400 ky 


so. 
ATL. 


Ameri- 
can 


in the United States 201-250 ky} 251-2001 


PACIFIC | PACIFIC 
| L.A. 
i Dept of 


PAC. 


Bonne- 
ville 


Bonne- 


Seattle Dept of ville 


Bonneville Power Administration 





Megunden- 
Mesa 


220 

60 

119.5 
Megunden Owens 
Gorge 
Taluca Ree. 


1951 
120 


Mesa 
1950 (New) 
200 


Ss Ss 

3.9 4.9 

5 (8-23) S(S-8, 8-16 
rot. base) 

595 535 

1 1 

8 

13,469 


5 

Ss 

9,390 
No guys 


ACSR 


605,000 


30/19 
0.939 


H 


23.0 
1,350 
2,974 
Varies 
7,000 
30.0 
6.0 

Al 


Stockbridge | Stockbridge 


220 to 5,500 | 620 to 6,5% 


1,050 


D (& Fog) 

15 (14 Fog) 
D (DbI str.) 
15 


D (Dbi str.) 
15 


850 


2 
19 HS St 
42 
53 to 170 

0.85 to 75 
None L (10°; dist 
5 Ss 
0 
217 
None 
15.5 & 80.5 


None 
None 
None 


None 
None 
HKB-ICC 


None 

None 

Dist. & OC 
Gnd 

5 5 


No reclo No reclo. 


7,500 
(Exptl) 


None 
86 

None 
None 


77.3 
Cabinet 


600 

2,575 

12 (60 F) 
4,100 

32.0 

4.0 
Preformed 


Preformed 


2-end mi. 
7/16 HS St 


HKB Carr. 


15 


* 12.9 mi. double circ. 


Skagit No. 1 
( 


Gorge) 
230 

60 
9.24 
Ross 


Diable 
1952 (New) 


3,218.39 
235 (100 F) 
6,814 

30.0 

5.0 
Tapered 


None 


590 to 2,280) 


1.0— 
1,265 


D 
14 x 80 dry 
D 


14x 80 dry | 


D 


None 
900 & 825 


1 
795,000 
ACSR 
42 


100 to 500 
None 
S 


Lighting 


30/19 


| 3.5 


; 1,150 
| 3,235 





16 x 80 dry 
| None 
900 & 825 





Skagit No. 1 
(Gorge- 
Bothell) 

230 

60 

81.5 

Diable 


Bothell 
1952 (New) 


Covington 


230 

60 

59.85 
Olympia SS 


Covington 
ss 
1950 (New) 


1.237 
800 
Vv 


17.35 


241 (100 F) 
6,714 

30.0 

5.0 
Tapered 


6.0 
Tapered 


Stockbridge | 


1,265 
D 


D 
14x SO dry | 14 x 565 wet 
D D 


Olympia- Midway- 


| 6.0 
| Tapered 





14x 80 dry | 16 x 630 wet} 
D D 


16 x 80 dry | 16 x 630 wet 
. | 


900 
2-end mi. 
5. HS St 


20 
5 to 500 


None 
5 


| 195 


Ph. Comp. 
3 


| Future 


30,000 


None 
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11,050 


} 2-end mi. 
| 5s HS St 


Portland, Oregon 


Coulee- 
Coulee No. 1} Spokane 

|} 3&4 

230 | 230 

60 | 60 

100 83 
Midway SS | Gr. Coulee 


Gr. Coulee 
1941 (New) 


Spokane 8S 


ACSR-Hol. 
| Cu.-Hol. Cu. 
| Cw. | 
| 795-500-500) 
Mem | 
| 26/7-Var. 
| 1.093-1.565 | 

450 | 


v 
3.5 | 
20.25 
| 1,200 
10,000 max | 
29.5 


12,000 max | 
2915 


| Tapered on 
ACSR 


Stockbridge | Stockbridge | 


D 


16 x 630 wet| 16 x 630 wet 
D 


18 x 690 wet| 18 x 690 wet 
D D 

18 x 690 wet! 18 x 690 wet 
"| 1,050 


l-end mi. 
7/16 HS St 








Chehalis- 
Olympia 


| 230 


60 
30.24 


| Chehalis 


1943 (New) 


| 9.2 


Olympia SS ff 


1949 (New) ff 


W &P 


i Boulder 


I, Il, UT 


m 287.5** 
i, 60 


263.7 ea. 
Hoover Dam 


Los Angeles 


I & II-1936, 


A LIL 1940 


w 
H (W-2, 


| K or X) 


1,425 | 
V 


D 1 I 


970 (wet) 
1 


160 


HS (S-8, S-16, 


rot. base) 
SOO 

1 

5 

I & IL 18,200 
ILI 20,000 
None 


Hol. Cu. 


795,000 


| 26/7 


093 
450 


| H 


20.0 


| 700 


1,410 


8,000 max 
29.5 


| 4.5 


Tapered 


Stockbridge 


| 
| 
| 
| 
| 
| 
| 
| 
} 
| 


12 x 490 wet 
> 

14 x 565 wet 

D 

14 x 565 wetll 
1,050-900 
2-end mi. 
34 HS St 


34.7 


38 


| Ph. Comp. 


3 


1.4-500,000 


10 Segments 
1.566 

1,020 

H 


32.5 
1,000 


HH 2,197 


40 (60 F) 


H 4.370 


27.0 


11.0 
None 


Stockbridge 


100 to 4,860 


1,870 


24x 5.0 


24x 5.0 
D 

26 x 5.0 
None 


# 1,300 


16 HS St 
13.4 
40 


0.8 to 7.6 
L (contin.) 


Sor X 


3 
No reclo. 


180,000 
Ree. end 
None 
None 


** 1 & IL 40.8 mi. double circ. 


P. Adm. 


Coulee- 
Columbia 
No. 3 

300 

60 

76.3 

Gr. Coulee 


Columbia SS ff 


1950 (New) 


6.0 


Tapered 


Stockbridge 


D 


1,050-900 


Ph. Comp. 
3 


4 Spurn- 


Kanawha 


330 


4 60 
a 63 


Graham Sta. 
AS 

Glasgow, 

W. Va. 


H 690 (wet) 


(1)-1, (P)-2 
8 


H 54/19 


1 874 


H 1,600 
iy 


5.0 
21.5 
1,400 
2,800 


# 70 (120 F) 


7,000 


4 35.0 


cer) 


Al 


i Stockbridge 


700 to 1,600 


4 1-2 dry 


1,585 


18 x 690 wet 


a D 
18 x 690 wet ff 


18 x 690 wet 


H D (Db! str.) 
18 x 690 wet ff 


19 x 720 wet 


Dir. Comp. 


a Carr. 


3 


H 20 (est) 


P. Adm. 


MeNary- 
Ross 

345 

60 


McNary asa 


Ross 8S 


D 

19 x 720 wet 
D 
21 x 780 wet 
D 

21 x 780 wet 


Transf. trip 
3 


IL 5.6 mi. on 4-cct. 





Structure Configurations Assume 48 Forms 
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Circuit 
Breaker 


_ Potential 
Transformer Current 


Transformer 


Current 
Transformer 


= 


Circuit 
Breaker 


PM-13 
OSCILLOGRAPH 


TRANSMISSION-LINE FAULT (ACTUAL PHOTO) CAUSED BY LIGHTNING IS AUTOMATICALLY RECORDED BY GENERAL ELECTRIC OSCILLOGRAPH. 


NEW FEATURES INCLUDING 7-TRACE DESIGN HELP YOU TO 


Analyze System Faults Easier with a G-E Oscillograph 


Designed to automatically record power system transient 
disturbances, General Electric’s new PM-13 ose illograph now 
makes possible seven simultaneous traces. The oscillograph 
records quantities pre-selected by the system engineer such 
as ground current, line current, phase/ground potential, 
phase ‘phase potential, and Kw or Kva. 


NEW LIGHT SOURCE 


\ flooding-type light source illuminates all seven of the 
new instrument's galvanometers. Because no lenses, prisms. 
or apertures are used, no time-consuming optical adjust- 
ments are necessary when replacing lamps. 


IMPROVED TIME RECORDER 


The new PM-13 oscillograph is equipped with an auto- 
matic time recorder which photographic ally records the 
time and date of operation on the face of the oscillogram. 
For station or company identification, a plate may be oa led 
to the time mechanism. 


UNIT CONSTRUCTION 


Constructed of simplified unit subassemblies, the front 
relay panel of the new G-E oscillograph is easier to inspect 
and maintain. 


SIMPLIFIED PAPER HOLDERS 


New, light-tight record pes r holders mount easily on the 
top of the ose illograph. Holding up to 200 feet of record 


paper, the new holders make it possible to obtain as many 
as 100 oscillograms. 
FURTHER INFORMATION 
For further information, contact your local G-E Appa- 
ratus representative, or write for Bulletin GEC-396 to: 
Section 605-51, General Electric, Schenectady 5, N. Y. 


OSCILLOGRAM SHOWS WAVE FORMS of is current, line 


current, and phase/phase voltages resulting from lightning fault. 
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Power 
Transformer 


Speed Electrical Testing 
_ with G-E Hook-ons 


| 
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AK-1A 
Volt-ammeter provides 
rapid one-hand operation 


EE 








AK-2 
Wattmeter measures 
without service interruption 







AK-3 
Power-factor meter 
saves time with direct readings 
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EASY ONE-HAND OPERATION makes SPOTTING OVERLOADS is simple with the DIRECT DIAL-INDICATON is a time-saving 
this volt-ammeter ideal for line use, as — compact, lightweight G-E hook-on wattmeter — feature of the 


G_E power-factor meter, par- 
in checking distribution circuits. even in many relatively inaccessible places. 


ticularly in survey and installation work. 


G.E.’s Three Proven Hook-on Instruments 
Now Immediately Available from Stock 


Your order for G-E hook-on instruments can now be 
filled immediately—to help you at once in reducing 
today’s high electrical maintenance costs by reducing 
maintenance time. 

Since all three of these a-c instruments will work on 
insulated as well as non-insulated conductors, you do 
not have to cut conductors when taking measurements. 
This means you can forget about costly service inter- 
ruptions and equipment shutdowns. 


USERS REDUCE TESTING TIME 


The following user comments show how G-E hook-on 
instruments have demonstrated their value in rapid, 
low-cost maintenance— 
“My AK-1A cuts my electrical testing time in half.” 
(Maintenance Man) 
“With my new AK-2 hook-on wattmeter I can do this 
job in a quarter of the time it formerly took me with 
conventional instruments. (Plant Superintendent) 
“My hook-on power-factor meter alone does the job 
previously done by using a wattmeter, two current trans- 
formers, two ammeters, “and a voltmeter. (Engineer) 


EIGHT-RANGE VOLT-AMMETER 


Fight quickly readable scales (five current ranges and 


three voltage ranges) make the G-E hook-on volt-ammeter 
suitable for a wide variety of applications. Use the 
AK-1A volt-ammeter for measuring load on power and 
distribution transformers, as well as for load balancing 
and load surveys on distribution circuits. 


VERSATILE HOOK-ON WATTMETER 
With the AK-2 hook-on wattmeter you get accurate 
power readings on either single-phase or polyphase 
circuits. A few of this instrument’s many uses are: checks 
on switchboard and panel instruments, load surveys, 
and complaint investigations. ; 


MEASURE POWER FACTOR DIRECTLY 


The AK-3 power-factor meter gives you a direct reading, 
eliminating the time and errors involved in calculations. 
Designed for use on polyphase circuits, this handy in- 
strument is especially useful for installing capacitors 
and synchronous condensers. 


PHONE NOW FOR PROMPT SHIPMENT 


To make sure that these accurate instruments are at 
hand for your immediate testing needs, phone your G-E 
Apparatus Sales representative today. For further in- 
formation on G-E hook-on instruments write for GEC-901 
to Section 602-270, General Electric, Schenectady 5, N. Y. 


GENERAL 


ELECTRICAL WORLD @ August 24, 1953 


ELECTRIC 





HOW TO DESIGN CONSTRUCT OPERATE MAINTAIN 
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EMERGENCY SERVICE supplied by “Big Mu” eliminates interruptions 
and cuts outages during transformer replacement or relocation 


CONNECTING INSTRUCTIONS shown on rear panel doors of “Little 
Mu”, are kept simple yet complete enough for full understanding 


Mobile Transformer Units Reduce Outages 75% 


E. F. MAYO, Electric Distribution Div, 
New Orleans Public Service, Inc, New 
Orleans, La 
Use of two mobile transformer units 

by New Orleans Public Service, Inc, 

has reduced service outage time due to 
transformer trouble approximately 

75%. Nicknamed “Big Mu” and “Lit- 

tle Mu” because of their respective 

sizes, they Were designed and built by 
members of the Electric Distribution 

Div of the company. 

The units are used principally for 
preventing outages for customers sup- 
plied by transformers which must be 
replaced or relocated at a scheduled 
time. Whichever mobile unit is needed 
is wheeled into place and connections 
made ready so that only a momentary 
interruption is necessary. 

Before these units went into opera- 
tion, damage to transformers—espe- 
cially on Sundays or holidays—some- 
times caused lengthy outages because 
of time required to assemble line crews 
on the scene. 


154 


Now, when a transformer call is 
received, whichever “Mu” is needed 
is hooked behind a service truck and 
moved to the scene. The crew of the 
service truck has only to disconnect 
the leads of the damaged transformer 
and substitute those from the mobile 
unit transformer and service is imme- 
diately restored. The mobile trans- 
former unit then continues to provide 
service until line crews can replace 
the damaged unit on the next working 
day. 

If it is necessary to perform work 
on, or remove, a transformer that is 
still in service, “Littlke Mu” can easily 
be connected in parallel with the trans- 
former on the pole, after which the 
field transformer can be removed. In- 
structions for making connections are 
on the inside of the doors to the unit. 
However, it must be noted that in this 
instance, backfeed is introduced into 
the existing transformer until it is dis- 
connected from both the primary and 
secondary. 


“Litthe Mu” is equipped with one 
50-kva, 7,620-120/240-v transformer 
and also a 50-kva, 2,400-120/240-v 
transformer, mounted on a two-wheel 
trailer chassis. Its operations are con- 
fined to single phase. Three-phase 
work is left for the more complex 
“Big Mu.” 

“Big Mu” is equipped with four 
transformers—two 37'/2-kva units for 
use on 7,620-v and two 25-kva units 
for use on 2,400-v primaries. It is 
capable of supplying three phase, 
three-wire; three phase, four-wire 
delta; single phase (using one trans- 
former); and single phase with two of 
the four transformers in parallel to 
increase the available capacity. This 
unit was designed by the author. 

Other utility companies have indi- 
cated an interest in duplicating the 
mobile units. Public Service is pres- 
ently building an additional unit with 
two 75-kva transformers for use on 
single phase 2,400 and 7.620-v pri- 
maries. 
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BUTYL-MOLDED, WINDOW DESIGN. Butyl makes the LOWER INSTALLATION COSTS. In replacing some con- 
transformer attractive and easy to install; window makes ventional standard transformers (above: JKR-1) the JKP-O 
wiring easy. JKP-0 easily replaces standard Type JKB-2. eliminates need for crossarms, hanger connections, etc. 


© NEW G-E CURRENT TRANSFORMER 
SM REPLACES 4 STANDARD MODELS 


LOWER MAINTENANCE COSTS. The JKP-0 will not INDOOR-OUTDOOR VERSATILITY. Because it replaces 
corrode, breakage is reduced, no painting is needed—due to many other types, the JKP-0 cuts stock and inventory costs. 
butyl construction. Above: JKP-0 replaces G-E Type JL-1. Here the butyl-molded JKP-0 replaces the Type JKB-1. 
(604-36) 

Write or call your nearest G-E Apparatus Sales Office, or authorized agent or 


distributor. Ask for Bulletin GEA-5874. General Electric Co., Schenectady 5, N. Y. 
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READY TO START moving the 750-kva General 
Electric network transformer, with submersible pro- 
tector, from trailer to vault. Notice the room air- 
conditioning units in the windows—one of the 
reasons why more capacity is needed here. 





1 








Potomac Electric, Washington, 


D.C., installs G- 


E network unit 


tomeet extra-heavy load demands 


System reinforced with 
750-kva G-E transformer 
and network protector 


The flexibility and ease of expansion provided by a 
secondary network system certainly “pays off” for 
Potomac Electric Power Company in downtown 
Washington, D. C. Flexibility of the system permits 
load growth additions with minimum interference to 
service in the highly concentrated downtown area. 
The financial district is experiencing a phenomenal 
growth and the consequent heavier load requirements, 
including air-conditioning in existing buildings in the 
area, necessitated installation of this 750-kva G-E 
network transformer. The unit, equipped with a sub- 





ALMOST IN PLACE and with minimum inconvenience, even ina 
congested downtown area. Note the G-E submersible automatic 
network protector on the low-voltage end of the transformer. 


mersible automatic network protector, is located at 
730—15th Street, N. W., directly in front of the Amer- 
ican Security and Trust Company building. 

Compactness of G-E network units permits minimum 

vault depth (7 feet to roof slab) for lower installation 
cost. 
It pays to start a network. Although the change from 
a radial to a network system means substantial initial 
expense, future increases in capacity require less in- 
vestment with a network system. With a growing load, 
the sooner the network system is started, the lower the 
ultimate cost. Why not investigate the advantages for 
your system? 

For help in solving your network problems, and 
for complete information on the many advantages of 
G-E standardized network units, get in touch with 
your nearest G-E Apparatus Sales Office, or write for 
Bulletin GEA-5024, General Electric Company, Sec- 
tion 431-201, Schenectady 5, N. Y. 





CENTERING UNIT in vault prior to cabling. Convenient location 
of cable terminals on G-E units makes minimum size vaults 
practical—simplifies connections for fast installation. 
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TURRET NOZZLE is used to direct 275-psi stream of water upon side of wood flume. Cost of 
removing moss from flume was about $520. Cleaning added 800 kw to plant capacity 


Clean Moss from Flume in 134 Hours 


GEORGE K. MERZ, Chemist, Portland 
General Electric Co, Oregon 


Capacity of Portland General Elec- 
tric Co’s Station G increased about 
800 kw following removal of moss 
from a_ half-mile wood flume by 
washing with high-pressure water. 
Cleaning operation took only 13% 
hours and cost about $520, including 
cost of labor and rental of equipment. 

Flume at Station G is an open-top 
type of untreated Douglas Fir, and 
measures 18 ft wide by 13 ft deep 
by about 2,500 ft long. It handles 
water from the Clackamas River which 
is so clear that moss grows profusely 
on all underwater surfaces exposed to 
sunlight. Scouring action of pebbles 
on bottom of flume helps minimize 
growth on this surface. 

Because of large volume of water 


handled by the flume and danger of 
harming fish life in the Clackamas 
(a game stream), use of chemical 
added in “slugs” was ruled out until 
further tests could be made. Unwater- 
ing the flume and spraying with a 
toxic material, such as pentachloro- 
phenol, was considered unsatisfactory 
because it was felt dead moss would 
not fall off. Stepped sides of the 
flume made brushing or scraping im- 
practical. This left hydraulic removal 
as only practical means, although it 
was accepted that results would only 
be temporary. 

Equipment comprising the washing 
rig included two 400-gpm gas-engine- 
driven centrifugal pumps, one is a 
200-psi two-stage unit and the other 
a 125-psi unit; a standard 2.5-in. 
turret nozzle with %-in. orifice; and 
a portable light plant with two 500-w 


floodlamps. Equipment was mounted 
on a five-ton, dual-wheel, steel-bed 
trailer that was pulled by a rubber- 
tired tractor. 

Other material carried on the trailer 
included two barrels of gasoline, 
gasoline pump, lubricating oil, fire 
extinguishers, and spare parts, such 
as fan belts and carburators. Spare 
parts were carried because local road 
repairs eliminated access to the out- 
side during the cleaning operation. 

Suction pipe, consisting of a 6-in. 
pipe 15 ft long with perforations along 
its underside, was suspended several 
inches above ground under the trailer. 
Various equipment were spotted on 
trailer and angle iron guides welded 
to bed around them. Thus, equipment 
could be removed or replaced easily 
and quickly. Turret nozzle was 
mounted at rear of trailer and con- 
nected through a flexible adapter to 
pumps in series. After set-up was 
tested in-place, equipment was re- 
moved and trucked to head of the 
flume. 

After the tractor and trailer were 
placed in flume with a mobile crane, 
equipment was spotted on trailer bed 
and all connections were made. 
Flume head gates were left open suf- 
ficiently to allow about 12 ft of 
water to flow in flume. This provided 
a continuous supply of clean water 
for washing. 

Washing rig, manned by tractor 
driver, mechanic and two nozzle op- 
erators, moved upstream and washed 
downstream so that loose moss was 
carried away from suction pipe. With 
nozzle pressure of 275 psi at 300 
gpm, one wall was washed at a time 
to insure best removal of moss. 

Work continued after dark under 
the floodlamps. Only difficulty, other 
than minor equipment failures, was 
a small fire due to leaking gasoline 
that was quickly put out. 





Progressive Oil Purification Saves Clay and Cuts Costs 


A. M. McCABE, Formerly,* Substation & 
Val. Supt, Carolina Power & Light Co, 


Raleigh, N. C. 

A recent rearrangement in the in- 
sulating oil purifying equipment at 
Carolina Power & Light Co, not only 
saves considerable clay, but cuts cost 
of reclaimed oil from 12.71¢ per gal 





* A.M. McCabe is now deceased 


to 4.99¢ per gal compared with 
formerly used arrangement. The new 
method arrangement has a capacity 
of about 1,000 gal per day. 

A previous article by Mr. McCabe 
(December 15, 1952 issue of Elec- 
trical World, page 130 and 132) de- 
scribed the new method of handling 
clay which reduced clay handling 


costs from 2.47 to 0.60¢ per gallon 
(see schedule of costs). 


Progressive Purification . . . To save 
clay, the method of progressive puri- 
fication through a number of tanks 
was adopted. In this manner, fresh 
clay is used on almost “good” oil, and 
finally on “bad” oil, thus utilizing the 
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IM-50 Meters Give Accurate, 
Low-Cost Demand Measurement 


Moderate price and low installation 
cost make the General Electric IM-50 
watthour demand meter the type best 


suited for measuring 
small industrial and commercial pow- 
er users. 

The watthour meter is the well- 
known Type 1-50, having such bene- 
fits as magnetic suspension (no 
meter-bearing wear), lightning pro- 
tection, and sustained calibration 
which combine to give accurate and 
reliable performance with little main- 
tenance. The demand register is a 
mechanical — block-interval — type 
either indicating (M-30) or cumula- 


tive (M-31). 


QUICK, EASY RESETTING The 


reset mechanism is simple and readily 


demand of 


resealed, requires only one hole in 
the glass cover, and is corrosion- 
resistant to prevent sticking with 
rust. 

Interval resetting is positive and 
precise, with no impact upon return- 
ing to zero. This minimizes wear and 
the possible necessity for occasional 
readjustment, 


ADJUSTMENTS MINIMIZED—The 
register has few adjustments. all 
accessible and easy to make. Freedom 
from wear, together with high fac- 
tors of safety. reduces any subse- 
quent readjustment to the minimum. 

For more information, contact 
your G-E representative or write 
Section 601-93, General Electric, 
Schenectady 5, N. Y. 


Se Can pre pour confidence an 
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IM-50 METERS are available for socket (left) or 
front (above) connections, with variations up 
to 10% of rated meter voltage permissible.‘ 


oe nae 


1-50 FEATURES such as magnetic suspension, 
die-cast frame, and molded insulation provide 
sustained accuracy and reliable performance. 


INDICATING OR CUMULATIVE REGISTER is 
used. Either can be purchased separately for use 
on watthour meters that are now in service. 











PURIFICATION TANKS (three at right of center) are old transformer tanks. Original tanks 
were extended to obtain desired volume of 1000 gal. Only two pipes extend to purifier room. 
Float switches actuate signal when purification tanks are empty 


clay to its maximum cleansing ability. 
Three old transformer tanks of 1,000- 
gal capacity, called No. 1, No. 2, and 
No. 3 below, were set up near “bad” 
and “purified” oil storage tanks and 
fitted with suitable valves and piping. 

When transformer repair crew be- 
gins work at 8:30 a.m., one man 
dumps clay that has been draining 
since the previous morning and re- 
fills baskets with fresh clay. Another 
man removes used clay baskets from 
purifiers, hangs these up to drain, puts 
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fresh clay baskets in the purifiers, sets 
valves to pass oil from No. 3 tank 
through the purifier into the “puri- 
fied” oil tank, and starts the heaters 
and pump. This requires about 1 hr, 
and these men then join the rest of 
the repair crew on other work. 
About 11:00 a.m. tank No. 3 is 
empty, and one man leaves his trans- 
former work for 5 min to change 
valves and thus transfer oil from No. 
2 to No. 3 tanks through the purifier; 
about 1:00 p.m. from No. 1 to No. 2; 
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Cost of Reclaiming Transformer Oil 
(Equipment and Overhead Costs Excluded) 


Before Rearrangement 


about 3:00 p.m. from the “bad” oil 
tank to No. 1; and about 5:00 p.m. 
he picks up the drained oil from the 
drip pan with the purifier and puts 
the purifier to circulating on the 
“bad” oil tank. The purifier continues 
to run after the crew leaves, and a 
time clock shuts it off at 2:00 a.m., 
which is about the time clay becomes 
ineffective. 

The company is considering the 
possibility of using fewer passes be- 
tween “bad” and “purified” tanks when 
oil condition permits. 


Plant at shop . .. When purifiers were 
first obtained, it was thought they 
would be used mostly at outlying sta- 
tions, and that later a large purifying 
plant would be built at the shop, if 
purification appeared worth while. 
We are now convinced that purifica- 
tion, plus inhibitor, is desirable, but 
with the above arrangement 1,000 
gal of oil can be purified a day, which 
will be ample for the system for 
many years. With lower costs in the 
shop than in the field, and ease with 
which oil can be hauled compared 
with hauling the purifying equipment 
and clay, we do not expect to purify 
oil at stations away from our shop, 
except in occasional special cases. 

Transporting oil is accomplished 
with a tank trailer that can be pulled 
with a tractor. In addition to hauling 
oil, the tank trailer can be parked at 
stations where transformer and breaker 
changes are being made, thus elimi- 
nating the need for permanently in- 
stalled oil storage tanks at most future 
stations. 
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After Rearrangement 
8,570 gal initial—8,100 gal final. 








9,490 gal initial—8,200 gal final. N/N from 0.67 to 0.08. IFT from 
N/N from 0.44 to 004, | from 16.8 14 to 34. (Passing through intermed- 
Item to 35. (Circulating on one tank.) iate tanks.) 

Cranite at $.0413/Ib 30-250 Ib charges—7500 Ib....... $309.75 18- 250 Ib charges—4500 Ib.. $185. 85 
nloading cranite. ’ 12 man hr for 9000 Ib—7500 Ib 15.85 4 man hr for 9000 Ib—4500 !b 3.15 
Cranite storage to purifier 16 man hr 7500 Ib........ 25.35 0.00 
Cranite disposal . . : 36 man hr 7500 Ib...... 57.08 7.2 hr Janitor 4500 Ib. . 7.51 
Filling & emptying bags. 33 man hr (15 changes) 52.30 13.5 man hr (9 changes) 21.39 
Changing bags & felts 33 man hr (15 changes) 52.30 4.5 man hr (3 changes). . 7.13 
CROOMIRG WOES. .............  vecvenseecce 0.00 6 man hr - wanes 9.52 
ae 30 at $2.69. . 8070 6at$26 16.14 
RD s :5: 30 at $2.07.. 62.10 6 at $2. 7. abies 12.42 
SS Roath e ahs 0daee abekeetenase<s OS RR er ee $263.11 
Oil lost. . 1290 gal at 30¢ 387.00 470 gal at 30¢.. 141.00 
Total. 1,042.43 404.11 
Total cost per gal reclaimed 12.72 4.99 
Cost per gal—clay handling only 2.47 0.60 
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DELTA-STAR METAL ENCLOSED 
BUSES ARE AVAILABLE FOR 
ALL REQUIREMENTS 


“Unit-type” metal-enclosed bus designs 
are available in a wide variety for 
isolated phase, segregated phase. and 


non-segregated phase construction. © 


Delta-Star's experienced engineers will 


make an andlysis: of your proposed _ 


installation and determine which: type 


will be the most economical for your. 


service requirements. Regardless of the 
type selected, you are assured of a 
design which will fit into your installation 
at lowest possible erection cost. 

For complete information ask for 
Publication 5006, 





A typical section of an 
isolated phase bus; rated 
15-H kv., 4500-amperes. 


Here is the safest direct path between generator and station bus or trans- 


former. Absolute isolation of each phase eliminates the possibility of a 
phase to phase fault. 


Phases individually isolated and enclosed. Bus is supported within 
heat treated cast aluminum rings by porcelain insulators which are always 
placed in compression both under normal load and in event of short circuit. 


Aluminum Covers in identical halves with silvered channel shape edges 
provide strong sections for bolting and good electrical contact between 
halves. Specially shaped neoprene gaskets eliminate dust and moisture. 
Large area ring gaskets permit liberal misalignment of ducts without 
reducing seal. Covers easily removed for inspection. 


Easy to Erect — Simple to Install. Every structure is custom built to 
meet specific requirements, factory engineered, factory assembled and 
factory tested before shipment thus reducing installation cost to a minimum. 


FOR COMPLETE DETAILS write or call our nearest district representative or our main office. 


WHEN YOU WANT THE BEST IN HIGH VOLTAGE SWITCHING EQUIPMENT SPECIFY DELTA-STAR 


DELTA-STAR ELECTRIC DIVISIO 





H. K. PORTER COMPANY, INC. 


2437 FULTON STREET, CHICAGO 12, ILLINOIS 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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MULTI-CIRCUIT 


Unit Substations 











(4) By Double Ending 
(2) Adding Feeders 


(3) Increasing Transformer Size 


GROW WITH YOUR 
ISTRIBUTION SYSTE 





—_ 


Here's How Allis-Chalmers Substation Design 
Eases Future System Growth Problems 


OU CAN PREDICT your entire system load at some 

future date easier than you can predict that of a 
specific substation. A new housing development, a new 
industry, a new shopping center —each can make a major 
change in the load on one substation without greatly 
affecting the entire system. That’s why substation design 
must be flexible ! 


Easy Field Assembly Speeds Expansion 
Allis-Chalmers unit substations not only meet your im- 
mediate needs, but are designed to grow with the areas 
into which they are installed. They are designed for easy 
addition of feeders . . . easy double ending . . . and easy 
application of larger capacity transformers. 

Allis-Chalmers Unit Substations are a convenient an- 
swer to the growing distribution problem . . , to the ever 
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increasing demand for power and yet more power. They 
are simple to specify, neat and modern in appearance, 
and easy to expand. 


You Save These Five Ways 

(1) Original equipment cost is low; (2) compact con- 
struction reduces space requirements and real estate costs; 
(3) pre-wired unit design speeds installation; (4) mainte- 
nance is quick and economical because of improved ac- 
cessibility; and (5) you purchase only the equipment you 
need now, deferring additional expenses until load growth 
demands the expenditure, 

For the full story on what Allis-Chalmers Unit Sub- 
stations can mean in your distribution system, call your 
nearby A-C representative, or write Allis-Chalmers, 


Milwaukee 1, Wisconsin, A-3585 





ALLIS=- 
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TRANSFORMER 
THROAT 


SWITCHGEAR 
THROAT 





DOUBLE ENDING is easy. Throat open- 
ings of transformer and switchgear are 
at exactly the same height. Bus con- 
nectors and transformer throat are flexible 
enough to permit realistic tolerances in 
concrete base construction. Silver-plated, 
pre-drilled bus extensions bolt together, 
are tape covered to speed field assembly. 





FEEDER UNITS are easy to add because 
they are jig built. Each feeder cubicle 
is exactly like every other one. Bus 
extension openings, control wiring open- 
ings — even small screw holes — are pre- 
cut in jigs for perfect alignment. This 
uniform construction, plus two sides on 
every cubicle, makes field assembly easy. 





wi 


A HIGHER CAPACITY TRANSFORMER 
— within the limits of breaker size 
and bus capacity — can easily replace 
the installed transformer. Standardized 
throat height on all A-C substation trans- 
formers, regardless of rating, permits one 
transformer to replace another without 
cutting or reforming the throat or bus, 


CHALMERS “° 
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ENGINEERING REFERENCE SHEET 


Graph Simplifies Calculations 
For 5-kv Circuit Impedance 


Accompanying graph has been designed to find the impedances for various lengths of a 
feeder from feeder origin to taps and to eliminate the otherwise numerous calculations. Steps 
are outlined for preparing graphs on other types of cable and other voltages 


FRANK E REEVES,* Electrical Engineer, 
Los Angeles, California 


The graph shown will serve in 
many cases to determine the im- 
pedance of feeders. This method is 
time saving because distribution sys- 
tems, particularly in large industrial 
plants, can have feeders with many 
taps to multiple loads. And to de- 
termine the interrupting duties of 
fuses and circuit breakers at each tap, 
many calculations are necessary. 

Graphs for other types of conduc- 
tors or cables and for other voltages 
can be readily prepared. 


Preparation of Graphs . . . When 
standard cross-section paper is used, 
only one calculation is necessary for 
each size of conductor and feeder 
voltage. The reason—impedance is 
directly proportional to 
length. 

Values of conductor resistance and 
reactance for one mile or for 1,000 
ft can be obtained from tables in 
handbooks. Values for 3-conductor 
belted cables are used customarily if 
no tables are available for three single- 
conductor cables in the same duct. 
Due to the approximate nature of 
fault calculations in general, the error 
resulting will be probably within the 
precision of the calculations. 

Formulas to be used are: 


conductor 


Z= qR+x 
where Z is the impedance of the con- 
ductor, R is ac resistance of the con- 
ductor, X is positive phase sequence 


* Book 
author 


publication rights reserved by 
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reactance, and all values are for one 
mile or 1,000 ft. 
Base KVA X Z 

(KV)? x 10 
where KV is line-to-line voltage on the 
feeder. (For the chart shown, the base 
kva is 100,000 and kv is 2.3.) 

The value of Z is plotted on the 
graph paper for 5,280 ft or 1,000 ft 
depending on the values obtained 
from the handbook. Then a straight 


%Z va 


Percent Impedance (%Z) 
p 
1000 


900} 


800 : 
sj" > 
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700 
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100 


0 


line is drawn from that point to the 
origin of coordinates. 

Short-circuit kva may be determined 
by finding the %Z for the required 
cable length from the graph and ap- 
plying it in the formula: 

Base KVA X 1000 
%Z of origin + %Z of feeder 

Selection of a base KVA is usually 
an even power of ten, for simplification 
of calculations. 


KVAgec = 


on 100,000 kva Base ot 2.3 kv. 


I 
© 500 1900 1500 2000 2500 3000 3500 4000 4500 5000 5500 


Cable Length, Feet 


PERCENT IMPEDANCE, on 100,000-kva base at 2.3 kv, in relation to cable length is given 
for 3-conductor belted cable or three single-conductor unshielded cables (0-5 kv) in same 
duct. In this graph conductor sizes range from No. 6 to 750,000 cir mil 
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36,000 /48,000 /60,000 KVA 


Auto Transformer. Three-phase, 60 


25,000 /33,333 /41,667 KVA 


Cycles, 55°C. Rise. 138,000 Grd. Y Single-phase, 60 Cycles, 55°C. Rise. 
—115,000 Grd. Y—13,800A volts. 110,000—7950/13,800 volts. 


Pennsylvania Oil-filled 
Power Transformers 


Single-phase, 60 Cycles, 55°C. 
Rise. 230,000 Grd. Y/132,800 
—13,200 volts. 


- 


According to NEMA Standards, oil-filled transformers can be cooled 
in nine different ways. The manner of cooling depends upon many 
considerations, such as the operating characteristics of transformers 
using various types of cooling; the availability of large quantities of 
water; and what is very important, the economics of selecting one 
type of transformer over another. 


The latter consideration may require some study. Auxiliary cooling, 
methods applied to a self-cooled transformer. can add, at relatively 
low cost, as much as 662% additional capacity to the transformer. 
On the other hand, the efficiency of the transformer and the cost of 
operating certain types of cooling equipment may be more important 
considerations than the initial lower cost of a forced-cooled transformer. 
These are matters that can best be discussed between the engineers 
who specify a transformer and the engineers who design the transformer. 


Pennsylvania Transformer Company manufactures transformers of 
every standard classification and with every type of cooling equipment. 
If you have a problem in cooling, or for that matter, if you have any 
transformer problem, you are invited to utilize the experience of 
Pennsylvania’s Engineering Department. 


Write for free copy of booklet No. 522 entitled 
“Economics of Transformer Cooling.” This booklet 
explains the various methods of cooling transformers 
and discusses their advantages and disadvantages. 


PENNSYLVANIA TRANSFORMER COMPANY 
A McGRAW ELECTRIC COMPANY DIVISION 
CANONSBURG, PA. @ Greater Pittsburgh District 
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Portable Boom Aids Turbine Maintenance 


CLARENCE D. McCARTHY, Hydro Maintenance Mechanic, 
Appalachian Electric Power Co, Lynchburg, Va. 


Use of a portable boom has facilitated removal of gen- 
erator-shaft, guide-bearing sections, which weigh several 
hundred pounds, at Appalachian Electric Power Co’s 
Reusens hydroelectric plant. Boom provides convenient 
suspension point for rope blocks or chain hoists, which was 
previously difficult to find. 

Other features of the boom include: Three part con- 
struction to facilitate rapid assembly or disassembly, a 
4-wheel trolley electric hoist providing radial motion, and 
simple design of generator shaft attachments that permits 
circular motion. 

Since the portable boom was constructed, it has been 
found useful for other purposes, including the following: 

1. Removing gate-rod bolts which may stick in the 
wicket gates due to accumulation of rust and scale along 
their length. 

2. Removing wicket gates, formerly difficult due to the 
problem of suspending a hoist so it would be over the 
turbine edge and also movable around its circumference. 

3. Aiding shaft-alignment checks, formerly hampered 
by cluttered-up working space and stumbling hazard cre- 
ated by hoist rigging. Previously, bearing parts had to be 


ROTATING STANDARDS are used to compare output of transformer 
under test with standard on test bench. New unit handles current 


transformers up to 4,000 amp and potential transformers up to 13 kv 


q %" Rod with 
Portable ¥ 
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COMPONENT PARTS for boom which has simplified maintenance. 
Assembled boom is shown in upper left 


moved the minimum distance away from the shaft to 
give rigging clearance. Now, the bearing components are 
easily lowered to the turbine pit floor so that alignment 
checks can be made safely and speedily. 

Time spent in constructing the portable boom was soon 
offset by time saved in maintenance operations. A con- 
siderable saving in the cost of constructing the boom was 
made by using scrap material available at the plant. 


HIGH-CAPACITY STANDARD to which current transformer under 
test is clamped is positioned in two movements. Lift operated by 
wheel below table raises it until it may be rolled to proper spot 


New Bench Speeds Instrument Transformer Testing 


J. T. LANG, Asst Supt of Electric Meter 
Department, Public Service Co of Colo- 
rado, Denver 


Safer, more convenient, and faster 
testing of instrument transformers is 
provided in a new test installation de- 
signed and built by Electric Meter 
Dept of Public Service Co of Colo- 


166 


rado. Current transformers up to 
4,000 amp and potential transformers 
up to 13 kv may be tested. 
Installation consists of two main 
components—test bench and loading 
transformer box. Mounted on front of 
bench are meters for reading voltage, 
current and power, toggle and tap 


August 24, 


switches, binding posts and indicating 
lights. Rotating standards are used for 
comparing unit under test with stand- 
ard. 

Eight toggle switches at left of 
bench, including one spare, cut in 
standard potential transformers, lo- 

(Continued on page 175) 
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Meet R. F. Lawrence’ 


" Westinghouse Electric Utility Engineer. 
On the following pages he and five colleagues 
show what Westinghouse is doing to help you in. . . 


Fighting the battle with the elements 


*Bob Lawrence works with utilities in the has done considerable work in adapting 
Southwestern area. He acts as liaison between equipment to specific atmospheric problems 
our district and headquarters’ engineers. —salt air, dusty atmospheres and high 
Along with his broad utility experience, Bob ambient temperatures. 





“Saul Bennon* of the Transformer 
Division points out why...” 
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Maximum surge strength 
is inherent in form-fit design 


These broad-surface-area pancake coils are the key 
to the inherently better voltage distribution and surge 
strength of the Westinghouse Form-Fit Design. 

Through the use of relatively few of these broad 
coils, a high coil-to-coil and low coil-to-ground ca- 
pacitance is achieved. This capacitance ratio tends to 
equalize initial voltage drops between all coils of the 
winding. Thus, voltage does not pile up at the line 
end and all portions of the winding are equally 
stressed. The similarity between initial and final volt- 
age distributions also drastically reduces internal 
winding oscillations and insulation stresses. 

The vertical positioning of the coils facilitates the 


use of interleaved box-type insulation without dis- 
turbing the natural flow of the cooling oil. This tech- 
nique of placing solid insulation along equipotential 
planes is based upon the knowledge that insulation is 
stronger in puncture than creep. While this simplified 
insulation structure materially increases impulse 
strength, it also permits substantial size and weight 
reductions. 

These and other design features are the underlying 
reasons why the Westinghouse Form-Fit Design will 
serve you better under all operating conditions. For 
further information, contact your local Westinghouse 
representative or write for Booklet B-4142-A. 

J-70704 


Building the box-type insulation of a coil group. This tech- 
nique increases impulse strength while materially reducing 
size and weight of transformer. 


Stacking the supporting and protecting ‘‘Hipersil®”’ core 
around the coil groups of a three-phase Westinghouse Form- 
Fit Power Transformer. 


*Section Manager, Power Transformer Engineering 


you can BE SURE...iF 75 
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“Bob Bobo, Manager. Switchgear Assem- 
blies, presents some timely information 
on an important protection problem...” 


Integrally mounted arresters provide 
surge protection for metal-clad switchgear 


Westinghouse has made comprehensive studies in 
recent years, the results of which can be very helpful 
in protecting your metal-clad switchgear against 
lightning surges. 

These studies show that switchgear, when cable- 
connected to exposed lines, may be stressed beyond 
its basic insulation level, due to traveling wave re- 
flection phenomena. Lightning arresters provide 
the proper protection for the equipment and, to be 
most effective, should be located at the switchgear 
end of the cable. 

For these applications, Westinghouse provides 
cell-mounted arresters of the type shown. These 
have high surge capacity and are properly coordi- 
nated to reliably protect the equipment insulation. 


The lightning arresters are tied directly to the 
line side of the circuit by means of flexible cables. 
The base provides the ground terminal and a direct 
path to ground is provided through the arrester 
base to the ground bus. As you can see here, the 
lightning arresters are integrally mounted and 
complete compartmentation is obtained by means 
of isolating steel barriers. These barriers are easily 
removed for quick inspection. 

Although the assembly shown is typical of out- 
door installations, similar applications can be made 
for indoor metal-clad switchgear. 

Contact your nearby Westinghouse representative 
for detailed application information on this im- 


portant protective equipment. }-60846 
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“Nelson Tharp* tells you how this microwave 
communications and control system maintains 
its high service level during adverse weather...” 


Westinghouse 


This microwave 
equipment offers 
stormproof 
communications 


Here’s an important development incorporated 
into the Westinghouse 2000 MC microwave that 
helps assure reliable communications in all kinds 
of weather. It’s a carefully engineered alarm sys- 
tem that locates and identifies off-normal condi- 
tions at any station along the microwave system. 

This alarm system reports up to six different 
off-normal conditions from as many as 31 sta- 
tions. These are visually indicated by the Remote 
Alarm Indicator. An audible signal also informs 
the dispatcher that an irregularity has been 
registered. 

The alarm channel is independent of the 30 
voice or 450 telegraphic channels that can be 
supplied by Westinghouse 2000 MC microwave. 

Voice, supervisory control, telemetering, re- 
laying and the many other functions performed 
over these channels are safeguarded also by the 
fundamental design. For example: Unit construc- 
tion with power supply included, and channel 
frequencies controlled by crystals, combined 
with frequency-division multiplexing, produce a 
strict channel independence that means maxi- 
mum communications reliability. 

Westinghouse has had years of experience in 
the design and manufacture of microwave, power 
line carrier and end-use equipment and will 
recommend communications and control equip- 
ment impartially. Call your Westinghouse repre- 
sentative or write for booklet B-5850. Westing- 
house Electric Corp., Carrier-Microwave Sec- 
tion, 2519 Wilkens Ave., Baltimore 3, Md. 


*Microwave Engineering Manager, Electronics Division 





“Here is Jack Nelson, Meter Application Engi- 
neering Manager, to show you how Westing- 
house meters are protected from the elements.” 


How we protect meters from 
the elements at five danger spots 


From sixty-five years’ experience building watthour 
meters, we know which components are the danger 
spots most susceptible to damage from the elements. 
Research engineering has concentrated on these 
danger spots and one by one they have been elimina- 
ted. Here is how we did it: 


Registers—gold plating is used to provide a posi- 
tive protective barrier against corrosion for the pre- 
cision-milled gears and shafts. Friction and wear 
have been reduced to a minimum in the register by 
using involute-shaped teeth which have a rolling 
motion and not a sliding, scraping action. 


Current Coils—now insulated with a new material 
which increased their insulation level three times. 
This special polyvinyl resin resists corrosive atmos- 
pheres and extremes of heat, cold and moisture. 


Potential Coils—are completely enclosed and 
vacuum-impregnated with Laminac, a special poly- 
ester resin of extremely high insulating quality. The 
result—a coil highly resistant to lightning surge 
voltages, weathering, and faults between windings 
and to ground. 


Laminations—are Bonderized after forming, for 
positive elimination of corrosion. 


Bases—besides being Bonderized, are zinc plated 
and then given two coats of lacquer to completely 
protect them against all types of atmospheres. 


For more information on how Westinghouse 
can help you lick your watthour meter battle with 
the elements, write for a copy of “What It Takes 
for Long-Time, Low-Cost Metering’’, Booklet 


B-4665-A. oceans 
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“Jim Ford* of the Transformer 
Division explains an important 
‘all-weather’ feature...” 


Here’s proof that this 
transformer finish 
lasts twice as long 


One of the continuing projects at Westinghouse 
for the past several years has been the perfection 
of a transformer finish that would have double 
the life of standard paints ... under any weather 
or atmospheric conditions. 
The result, known as “Coastal Finish’, is now 
being used on all Westinghouse pole-type dis- 
tribution transformers. That this patented three- 
coat finish is resistant to all weather and atmos- 
pheric conditions is proved by several severe 
laboratory tests as well as actual field installa- 
tions under the most severe coastal, industrial 
and desert conditions. 
For instance, the Weather-O-Meter test (bot- 
tom illustration) exposes paint panels to peri- A standard finish and “Coastal Finish” (right) trans- 
i : si former after being exposed to 1000 hours of salt spray. 
odic cycles of one hour in fog and three hours 
under ultra-violet light. Two weeks’ exposure 


to this test is equivalent to one year of actual 


field exposure. Another such test is the salt spray 


test (results shown in top illustration) in which 
transformers are subjected to 1000 hours of 
continuous 15 lb. pressure spray containing a 
saturated salt solution. 

Such tests, and others equally severe, assure 
you of a transformer finish designed to last the 
life of the transformer . . . eliminating rust, 
corrosion and expensive change-outs for re- 
painting. You may expect even better paints in 
the future because Westinghouse is continually 
striving to find better ways to aid you in your 
battle with the elements. 

For more complete details on Westinghouse 
“Coastal Finish” call your Westinghouse repre- 


~ 


Westinghouse Weather-O-Meter paint test which 
Transformer Sales Letter No. 40. iia simulates average conditions of fog, rain and sunshine. 


sentative. Or—write now for Distribution 


*Manager of Manufacturing Engineering 


Westinghouse 





“Halt the battle with the ele- 
ments is won right in the 
laboratory where nature's 
worst is duplicated. Here's 
news about Westinghouse 
testing facilities.” 


or 4 
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We keep rain, wind, sleet and lightning 
on tap in laboratories throughout the country 


Westinghouse products that help you fight the battle 
with the elements are not released until they prove 
they can take it in one or more of the company’s 200 
engineering laboratories. Here, elaborate equipment 
is used to duplicate within the laboratory a hundred 
or more varieties of weather. At any one time, it is 
possible that Westinghouse engineering laboratories 
are simultaneously subjecting equipment to rain, sea 
spray, sunlight, heat, dust, hurricane wind, tropical 
humidity, sleet, snow, earthquake and lightning. 
Much of the test equipment is of special interest 
to the electric utility industry. For example, the 
Westinghouse High Power Laboratory has, as part 
of its regular test facilities, a cold room complete 
with refrigerating equipment and water sprays to 
produce sleet, ice and sub-zero temperatures down to 
-20°F for testing various switchgear equipment. The 
above photo shows equipment undergoing a cold 


test which in many cases is more severe than actual 
operating conditions. 

Simulating nature is only one of the assignments 
of the engineering laboratories. They are an im- 
portant element in the equipment design process— 
for only by laboratory tests can drawing board con- 
cepts be proved. 

Perhaps one of the Westinghouse engineering 
laboratories has already discovered the answer to 
some equipment problem that is troubling you right 
now. If so, discussion of the problem with your 
Westinghouse representative will bring you answers 


that will save you time and money. CP-13 (1012) 


a @ © 
For more information on the products described 


here, write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 
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Testing Bench 


(Continued from page 166) 


cated under bench behind wire guard, “~ 

for testing between ranges of 4 to | 

and 120 to 1. Indicating lights below | 

switches show which standard is cut| U N | F O R M IT * Po 
in. Main breaker switch is located at | 


top center of board. Below this switch never a surprise 


is bank of four toggle switches that 


set up circuits to binding posts for ee when you use 


testing current or potential trans- 


formers. Also provided are two ee % ‘ ® 

interchange switches which allow in- See BI RM 

terchanging of standards to verify \ ies cae * 7 

indicated output of transformer under alg C eS 

test. Beem =6€=|)6C FIBRE CONDUIT 
Row of binding posts mounted just J <i E , Uniform wall thickness 

above working area connect rotating , ; a ~ 

standards into potential circuit (left 

side) or current circuit (right side). 5 3 , 

On each side is a switch for starting Uniform impregnation 

rotating standards. ae 
For adjusting current or voltage on 

transformer under test, 10% and 2% 

tap switches to autotransformer are 

located at right of bench. Variac in i as 

series with 2% switch allows final ad-| 7 . k es machining of — one 

justing of load. Bench is supplied tt ¢ length . . . four rigid factory inspec- 

from two 208-v generators driven by a tions — these are the things that 


single motor in another part of test guarantee Bermico’s uniformity of 
shop. One generator may be rotated 


on its shaft to obtain variable power ae dimensions, specifications and 
factors. Although power factor may t 3 eae quality. 

be varied from zero lead to zero lag, . For surest cable protection, be 
normal range used in tests is from i: a —- specify Bermico Fibre Con- 
unity to 50% lag. % : 

Loading box to right of bench con > Bae a , duit. Made by Brown Company from 
tains 10-kva loading transformer and ; sturdy wood fibre, impregnated 
two standards with ranges of 5 to 800 with pitch, it is— 
amp and 1,200 to 4,000 amp. Nove! 
feature of loading box is arrangement e Light ¢ Tight ¢ Strong e 
for positioning high-capacity standard F - 
When not in use this standard rests Waterproof ° Acid-Resistant 
down inside box on an elevator lift. - e Smooth Inside and Out 
This lift is operated by hand wheel 
to raise standard so that it may be 
rolled forward until heavy current 
leads overhang side of box. Through 
use of C-clamps, permanent lead on 
standard and temporary lead from 
loading transformer are attached to 
current transformer to be tested. 


Light test leads run from second- ar)’ \ distributed by 
ary terminals on unit under test and ; B 


oS WESTINGHOUSE 
side of box front. These posts con- 
nect to posts on front of test bench. 
Potential transformers are tested in 
enclosed safety area behind bench. COMPANY, Berlin, New Hampshire 
Source for potential tests is 3-kva, 
14,000-120-v distribution transformer. 
Across safety area is a gate equipped 
with two interlocks, either of which 





Uniform diameter of bore 


Uniform quality of fibre 


Automatic forming and processing 
... Close controls over the drying 


Electric Supply Company. Offices in principal cities 


CORPORATION, La Tuque, Quebec 


SOLKA & CELLATE PULPS « SOLKA-FLOC « NIBROC PAPERS « NIBROC TOWELS + NIBROC KOWTOWLS 
NIBROC TOILET TISSUE « BERMICO SEWER PIPE, CONDUIT & CORES *« ONCO INSOLES + CHEMICALS 
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NEW TRIPLE 
PURPOSE BLOCK 


makes wire stringing 


cheaper and easier... 


Considerable savings in time, labor and equipment costs 
result when the new Kenneloy block is used for stringing 
distribution and transmission conductors. Made of spe- 
cial high strength aluminum alloy with cadmium-plated 
steel fittings and a self-lubricating bronze sheave bear- 
ing, the block's light weight (8 pounds) makes it easy to 
handle on the job, easy to stow on the truck. 


The block clamps to pole arm for either straight or angle 
pull or can be hung from insulator. No extra fittings or 
attachments are needed. 


A special feature is the exclusive design of the sheave 
housing which has an overhanging lip that prevents 
stranded wire from slipping between sheave and hous- 
ing. Breaking or stripping of conductors is completely 
eliminated. 


Line superintendents have found that the Kenneloy 
block costs much less than any other equipment that 
will do the same jobs and is far easier to use. 


Now available. Write us for literature, prices and deliveries. 


J. F. HODGKINS CO. 


Gardiner, Maine 


will trip main breaker if gate is 
opened by persons not familiar with 
the test area or electricians who may 
not know, or may forget, that units 
are under test. 


Lift Truck Speeds 
Lamp Maintenance 


Street lamp replacement has been 
simplified for Wisconsin Michigan 
Power Co’s maintenance crew by a 
hydraulic tower truck which also, 
on occasions, is used for special jobs. 
Street lamps are changed on a group 


HYDRAULIC LIFT TRUCK simplifies street 
lamp replacement for two-man maintenance 
crew of Wisconsin Michigan Power Co 


moves easily from lamp to lamp and 
work is done quickly and with mini- 
mum effort on the part of main- 
tenance men. 

On occasions, the hydraulic tower 
truck has been used for: 

1. Low branch tree trimming in 
urban areas. 

2. Large substation bus work where 
clearances permit. 

3. Large transformer maintenance. 

4. Service wire installation and 
maintenance. 

5. Maintaining proper clearances 
of foreign contacts when stringing 
wire. 

6. Raising conductors to provide 
temporary clearance for trench dig- 
gers and other equipment requiring 
temporary additional clearance. 

7. Inspection of supervisory con- 
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REACTIVE IN YOUR SYSTEM 


au uM em i 
9 2 


USE THIS KVAR METER... 


one of the Lincalh Iyaleating Merers with 9 Memuy 


Distribution engineers are increasing system 
capacity by the application of capacitors to cor- 
rect for reactive power which may be limiting full 
use of present facilities. This practice also effects 
economies in operation. However, accurate knowl- 
edge of the load at all times is vital to proper 


capacitor application. 


Permanent installations of Lincoln KVAR Indi- 
cating Meters give these necessary facts. They 
tell the existing reactive demand, whether lagging 


or leading, and remember the full variation of 


SANGAMO 


ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
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the KVAR demand which occurred since resetting. 
Lincoln Meters are rugged and accurate, and 


they require practically no maintenance. 
Full information is given in Bulletins 440 and 410. 
They’re yours for the asking. 

* “ * 
Have you received your copy of “‘Solving Distribu- 
tion System Problems through Measurement’? It 


provides the answer to your load growth problems. 


We'll be glad to send vou a copy. 


Only Measured Facts are Known Facts 





From Atomic Energy Plants 


to Rotogravure Presses... 


From Power Plants to 


Perfume Producers... 


... 42 Stories above | 


fil 
Manhattan... yt 


Deep Down in the Earth... 


wherever hazards 
are tough or unusual... 
CARDOX experience 


means A he 
ay 


When you buy fire protection, take a long, hard look into the exper- 
ience of the people who plan and engineer it. It may mean your 
business survival—and the best way to judge is by what they’ve done! 

CARDOX’ experience in fire protection by low pressure carbon 
dioxide is on the record for all to see. For example, CARDOX 
Systems and Equipment* are protecting: 


Vital equipment in atomic energy plants. 

Much of the equipment in 14 of the nation’s 25 largest utilities. 

Practically all U.S. jet engine test cells. 

The world’s first continuous seamless pipe mill. 

A radio station 42 stories above Manhattan. 

Precious records in a deep underground vault. 

The world’s largest rotogravure press. 

Even the ingredients of a perfume producer. 
The list could be expanded indefinitely. This broad “know-how” of 
CARDOX— based upon thousands of successful Systems, plus years 


of research is the priceless “extra” you don’t pay for in every 
CARDOX System. Why not write to see how we can help you? 


*Covered by Patents, Issued and Pending. 


trolled lead cables for gas leaks or 
for reringing cable. 

For these jobs the hydraulic tower 
truck is not standard equipment, and 
most work of these types has been 
done without it. 


Header Sections 
Replaced with Elbows 


WM. COWAN, Engineer, Horseshoe Lake 
Station, Oklahoma Gas and Electric Co, 
Oklahoma City 


Replacing deteriorated steam header 
top sections in an evaporator with 
elbows resulted in considerable sav- 
ings and speeded evaporator return 


DETERIORATED TOP SECTIONS of headers 
in evaporator discovered during inspection 


1 | 


i : 
‘ wo? 
wy ee 
te 


* 


ELBOWS replaced deteriorated sections be- 
cause other materials weren't available 


| to service at Horseshoe Lake station 


ORIGINATOR OF LOW PRESSURE Co. 


FIRE EXTINGUISHING SYSTEMS 


CARDOX CORPORATION e BELL BUILDING @ CHICAGO 1, ILLINOIS 
Olfices in Principel Cities 


} 
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of Oklahoma Gas & Electric Co. 
O. E. Kitchen, supervisor in pipe 
fitting department, suggested cutting 


| off top sections and replacing them 
| with elbows because material de- 
| liveries were slow. 
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Victor No. 9 Pintypes under- 
Pao tetae aeleiotetM (eae (etme 
over, visual inspection, and 
final check for pinhole thread 
Puede 





VICTOR NO. 9 
LOW VOLTAGE 
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gives you th. full 
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‘or !. sulators are 
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1. ROUTINE ELECTRICAL FLASHOVER ; 
Every Victor pintype undergoes a routine electrical flash- 
over test before shipment to insure trouble-free service. 
2. ACCURATE PINHOLE GAGING 


Every lot of Victor Pintypes must be able to pass the 
standard NEMA test for pinhole thread accuracy. 


3. CAREFUL VISUAL INSPECTION. 


The finished insulator is thoroughly inspected for general 
appearance with special attention to smoothness of con- 
ductor and tie-wire grooves. 


These tests assure almost unheard-of uniformity of service . . . 
unequalled ease of installation of pintypes. These ‘eatures, 
coupled with the greater hardness, strength and resistance to 
impact of Victor Purified Porcelain, make Victor Pintypes the 
power man’s best buy. 


VICTOR INSULATORS, INC., VICTOR, tl. Y. 


Low and High Voltage Pintypes * Suspensions * Guy Strains * Spools * Switch and Bus Insulators + Custom Designed Porcelain 


INDUSTRIAL APPLICATIONS 


INSIDE VAULT compact arrangement is obtained by use of T-shaped stud insulated multiple 


connectors permitting cables to be brought out from network protector 180 deg apart. A cur- 
rent limiter at each connector protects cable insulation in case of fault. 


Insulated Multiple Terminals Solve Space 


MORRIS BRENNER, Associate Technical 
Service Engineer, Burndy Engineering 
Co, Inc, Norwalk, Conn. 


Taking off 9-500 MCM cables per 
phase (and leaving room for an addi- 
tional spare) in a crowded vault was 
one of the problems Meyer, Strong, 
and Jones (consulting engineers) faced 
in design of the electrical system for 
the Gateway Center, Pittsburgh, Pa. 

Use of T-shaped stud insulated mul 
tiple terminals permitted cables to be 


Selective Fusing Saves 
Breaker Replacement 


L. J. LANGEVIN, Power Engineer, Cincin- 
nati Gas & Electric Co 
Selective fusing provides adequate 
interrupting capacity on low voltage 
secondary network at the Gwynne 
Building, Cincinnati, Ohio which is 
served by 120/208-v, 3-phase, 60- 
cycle, 4-wire secondary network in 
the downtown area. The secondary 
grid of the network is tied solidly to- 
gether, thus making possible large short 
circuit currents in case of a fault. Due 
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brought out 180 deg apart. Conduc- 
tors are attached to terminals through 
insulated current limiters which pro- 
tect cable insulation in case of fault. 
Vault shown is located under sidewalk 
outside one of the buildings. The 500 
MCM feeders go through concrete 
walls into building proper. 

The feeders from the network pro- 
tector pass through the concrete wall 
into a large metal enclosure housing 
the current transformers. The cable 


to a recent load increase, a 600-kva 
network transformer was added. This 
increased the available short circuit 
current to the following values: sym- 
metrical—73,000 amp, rms; asym- 
metrical—91,000 amp, rms. The in- 
terrupting capacity of the existing 
circuit breakers did not exceed 
50,000 amp and they become inade- 
quate when the new transformer was 
added. 

Rather than go to costly replace- 
ment of the existing circuit breakers 
with new breakers of larger interrupt- 
ing capacity, they decided upon the 
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INSIDE BUILDING, insulated current limiter 
lugs, protecting 500 MCM cables, pick up 
load from C.T. enclosure to feed load centers 


Problem 


bus joins the flat bar by means of 
double clamping element terminals. 

Load is picked up from the flat bar 
through insulated current limiter lugs 
which protect the cable insulation 
from damage in case of a fault in this 
part of the circuit. The 500 MCM, 
lead covered cable feeds into conduit 
at the bottom of the enclosure which 
in turn feeds the various load centers 
in the buildings. The neutral bus is 
carried along in the enclosure. 


following solution which proved more 
economical. Five 1200-amp switches 
and special current limiting fuses 
rated 1000 amp were installed. The 
special fuse has 100,000 rms amp 
interrupting capacity at rated voltage 
and limits the actual short circuit 
current let through to a value which 
can be safely carried by the existing 
circuit breakers. The fuse is a high 
interrupting capacity fuse which func- 
tions as a short circuit protective de- 
vice but also has overload character- 
istics that are the same as a standard 
cartridge fuse. 
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High-voltage cable pipe 
processed and Somastic coated 
'fo prevent corrosion. ... 


@ Internal grit blasting, cleaning and coating of pipe 
to protect high-voltage cables. 


@ Special preparation of pipe ends to permit a 
smooth pull of expensive cable between widely- 
separated manholes. 


@ Somastic pipe coating for protection against earth 
corrosion and electrolysis. (Specified for 96 per 
cent of high-voltage underground installations.) 


e@ Hevicote applications for giving weight and pro- 
tection to pipe in marine areas. 


e Also, pipe bending, re-conditioning, welding, 
hydrostatic testing, hauling and stringing. 


H. C. Price Co., “America’s Foremost Pipe- 


line Constructors,” offers a complete cable 
pipe processing service to the electrical in- 
dustry. For further information, write or 
call 


C. PRICE Co. 


'LADELPHIA BARTLESVILLE, OKLA. NEW ORULULEAN S 


as 
he 
‘ 
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HEAT TREATING furnaces permit production of more and better machine tools at lower cost 
with greatly improved working conditions. Operator in picture has transferred a tray of high- 
speed saw teeth from 10-kw pre-heat furnace (at right) to 30-kw high heat furnace 


Electric Furnaces Make Better Tools 


R. L. CONBOY, Industrial Representa 


Officials of the firm are highly 
tive, Duquesne Light Co, Pittsburgh, Pa 


pleased with the results obtained 
from electric heat treating. Because 
of the precision control of electric 
heating, quality results are obtained 
consistently time after time. Rejects 
and reheating have been practically 
eliminated. The electric furnaces are 
well insulated, which conserves heat 
and contributes to better working con- 
ditions. Furthermore, the electric 
furnaces operate year in and year out 
with very little maintenance. 


Working conditions were improved 
and rejects were practically eliminated 
after Hunter Saw and Machine Co, 
Pittsburgh, Pa., discontinued opera- 
tion of some of their fuel-fired fur- 
naces and installed four 
furnaces for heat treating. 


electric 
Among 
the items this company heat treats in 
these furnaces are high-speed steel 
saw teeth, rivet sets, chisel blanks and 
machine knives. 


Candy Improved With Infrared 


Preheating cream and other types of candy with two radiant infrared heaters 
before applying chocolate coating at Brock Candy Co, Chattanooga, Tenn., 
has speeded production over formerly-used method of storing candy in a warm 
room for some time before going through chocolate enrobing machine. The 
1,800-w heaters placed at the entrance of the enrober, provide the correct 
amount of heat to bring the candy centers to approximately 180 F. Watt density 
is about 35 to 40 w per sq in. If candy is cold when chocolate covering is 
applied, it is likely to have a dull finish and show pores. 
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ADVERTISEMENT 


ae Veni 
of Aluminum 


Savings in Substations 


Important savings in erection costs and main- 
tenance are prime reasons for the growing 
popularity of aluminum substations with 
utility companies, co-ops and large industrial 
users. The light weight and easy fabrication 
of aluminum permits faster, simpler erection. 
More shop assembled aluminum components 
mean less assembly at the job site—less skill 
is needed in assembly and anywhere from 
3 to 7 days can be cut in erecting an average 
substation. No massive foundations are 
needed, grounding requirements are much 
simpler and field drilling is easier—more-sav- 
ings thanks to aluminum. Substation main- 
tenance costs are kept to a minimum because 
aluminum requires no painting—no costly 
shut-downs. 


Master Reel and Coil Service 


at 

AeA 
\ 
A 


&, 


= 
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Reynolds offers a Master Reel and Coil Serv- 
ice that goes hand-in-hand with Reynolds 
ACSR toward saving time, money and labor. 
An all metal Master Reel sharply decreases 
handling, storage and bookkeeping costs. 
Four Master Reels take the place of 100 
wooden reels. They're easily taken apart and 
re-assembled around the Master Coil by line- 
men in the field. Reynolds Master Coils hold 
the same amount of conductor as conven- 
tional wooden reels. They're carefully water- 
proofed, lagged and banded for complete 
protection in transit and on the job. For 
further details on this and many other appli- 
cations of aluminum in the electrical field, 
write to the Reynolds Metals Company. 
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REYNOLDS ELECTRICAL 
ENGINEERING SERVICE 


solve a 


RAILROAD AND HIGHWAY 
CROSSING PROBLEM 


y \ 


A Missouri Corporation* recently asked Reynolds engi- 
neers for assistance with a particularly difficult section 
of line being relocated because of new highway con- 
struction. This section of line was about 2200 feet long 
and involved a difference of about 200 feet in elevation 
between the highest and lowest points in addition to 
railway and highway crossings. Reynolds engineers 
made complete recommendations for construction in- 
cluding sizes and types of conductor and overhead 
ground wires, height and types of structures, guying 
details and furnished complete sag and tension data. 
Full study was made by Reynolds on all related factors 
including strength, electrical conductivity, lightning 
protection and electrical clearance between conductors. 

The experienced help of Reynolds Electrical Engi- 
neering Service is available without cost to Reynolds 
cable customers. This service, plus the savings in orig- 
inal cost, handling costs and field costs offered by 
Reynolds ACSR, make a combination that is well 
worth looking into. Remember — Reynolds engineers 
will also be glad to conduct a meeting with your men and 
present design and fabrication information on all phases of 
electrical applications for aluminum. *Name on request 


ADA 
OT TN 


mM 


ACSR MANUAL FOR ENGINEERS CONTAINS COM- 
PLETE BASIC INFORMATION, CHARTS AND 
TABLES. This book is available without charge when 
requested on your business letterhead. 


For complete information 


see your Reynolds distributor listed below 
or write direct to Reynolds Metals Company 
2584 South Third Street, Louisville 1, Kentucky. 


A. A. Electric Supply, Chicago © California Electric Supply, San Francisco 
General Electric Supply Co., Bridgeport (and branches) ¢ Hendrie & Bolthoff, Denver 
Hughes Electric Supply, Orlando ¢ Maydwell & Hartzell, Inc., San Francisco S —. 
San Antonio Machine & Supply Co., San Antonio - P as 
Southern Electric Equipment Co., Atlanta e Chas. L. Ward Co., Kansas City, Mo 
Westinghouse Electric Supply Co., New York City (and brunches) 
Williamson Sales Co., Shreveport, Dallas and Houston 


Ay Ny 


‘*Mister Peepers’’ returns September 13th on NBC-TV. 


REYNOLDS $8 ALUMINUM 


MODERN DESIGN HAS ALUMINUM in MIND 
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INDUSTRIAL BRIEFS 





sa Heating air compressor cooling sys- 
TULSA WINCHES tem with 2-kw electric heater to keep 
oil fluid in cold weather at Chas. W. 
Lundgren’s Memorial shop, Lan- 
caster, Pa., has solved problem of 
blown fuses when starting compres- 
sor on cold mornings. Cooling sys- 
stem is a free convection type which 
is adaptable to this type of heat. 
Thermostat controls heater and keeps 
compressor ready for easy, trouble- 
free starting at any time. Robert 
Smith, Industrial Representative, 
Pennsylvania Power & Light Co, Lan- 
caster. 
The Model 23 Tulsa Winch is installed on the truck 
below. There are 27 other models in capacities from 


6,500 to 80,000 Ibs. for all makes and models of Drying ink on printed vinyl plastic 

trucks and crawler tractors. advertising cards in electrically heated 
cabinets saves a full day’s time on job 
presses at Alfray Products Co, Cos- 
hocton, Ohio. Cards are printed in 
two colors on both sides. On small 
orders the press would have to stand 
idle while ink dried so that backs of 
cards could be printed. Portable cabi- 
nets were built with removable 
wooden racks for the cards. Four 
250-w infrared heat lamps were in- 
stalled in bottom of each cabinet and 
directed at two sheet metal baffle 
plates which heat air entering through 
open bottom of cabinets. Drying time 
for each printing has been reduced 
so that press can be changed to second 
color immediately and cards run 
through press again. Two cabinets 
are used for each job press and as 
soon as pressman has filled cabinet it 
can be moved to packing tables and 
reconnected so that packers can in- 
spect and package first cards printed. 
Doren A. Sauers, Jr., Industrial Power 
Engr., Ohio Power Co, Coshocton, 

Loading and unloading 3-ton cable ss Ohio. 

reels is a simple task for this California = 

trucking contractor. Working for a Lowering moisture content of experi- 

West Coast public utility, the driver — mental papers at Herty Laboratories, 

easily, quickly and safely handles Punaeee, £20-. o ORES wih 

these reels of expensive copper cable. catered lamps. tn moking onperi- 


- z mental runs on a miniature paper ma- 
His Model 23 Tulsa Winch does the ‘ chine, it is often desirable aun 
entire job. moisture content of the paper approxi- 
mately 2-3% more than the heated 
calender. A bank of 48 250-w 
infrared lamps was installed which 


F A can be fully or partially operated to 
nee | Hee give the desired amount of moisture 
Ree iee content in the finished product of ex- 
Li anetinchiomeainninelns ACL LLUBTT perimental paper. C. D. Anderson, 
*Reg. U. S. Pat. Off. 


Power Sales Engineer, Savannah 
Electric Power Co. 
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OUT SWITCH ACTION means 
ao: CERTAIN OPERATION 


Self-aligning and. seli-Clecting, H-Velege Sire, daioy @ A Hi-Voltage Switch may stand idle for 
contacts grip the blade with a pressure that never hak ea it j lled t ssi 
varies because of the ageless flexibility of the stain- yoo oe = a iS Cale — Oo oper - 
less steel springs. it performs without any hesitancy, even if 


encased completely by ice. 


The main reason for this ‘certain operation” 
is the straight push-pull, close-open action of 
the switch arm. There is no twisting or turning. 
After clearing the contact housing, the arm is 
swung completely open by the powerful and 
precision-built operating mechanism. Closing 
is simply a reversal of the opening action. 


Other outstanding features include silver-nickel, 
positive-pressure contacts; exclusive contact 
housing; corrosion-proof operating mechanism; 
Monel ball bearings; and an engineered 
operating shaft. 
Ask your Joslyn Representative For certain operation .. . anytime . . . under 
to show you the many money saving any condition ... select the switch with the 
advantages of Hi-Voltage Switches, protected “in-out” contact action. 


HI-VOLTAGE SWITCH RATINGS: 200 to 3000 AMPERES; 7500 to 287,000 VOLTS 


Se 


4000 EAST I116™ STREET * CLEVELAND 5, OHIO 
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“We've got to have a 
and we're getting 


|-]-F says, “Our switchgear goes into central 
power plants that serve entire cities. The failure of one 
wire could shut down a million-dollar turbine and cause a 
total power blackout. Process plants could lose millions in 
ruined products and interrupted produc .9n. The stakes 
are too high for us to use anything but a top quality wire, 
and we’re getting it with Amerbestos.” 

For the switchgear shown here, I-T-E uses U-S-S 
Amerbestos 90C type TA: copper strand—thermo- 
plastic insulation—felted asbestos—flame-resistant cot- 
ton braid. The homogeneous thermoplastic insulation 
gives excellent moisture protection; and,even more impor- 
tant to I-T-E, it can be bent to a much shorter radius 
than helically-wound insulations. As a matter of fact, 
I-T-E found that after a bending test, this type of Amer- 
bestos construction could withstand a breakdown voltage 
20 to 30 times higher than helically-wound insulations. 
While this was an unusually severe test, it does demon- 


strate that Amerbestos is durable and flexible enough to 
be used in the most critical locations." 


Since the very reputation of I-T-E is built upon the 
high quality of their product, they demand close quality 
control from suppliers, too. “And,” says I-T-E, “We 
know that American Steel & Wire checks, tests and in- 
spects every foot of wire we get.” I-T-E also remarked 
that the Amerbestos conductors are always well centered 
in the insulation, and the thermoplastic insulation shows 
no tendency to flow or become brittle. 

You can get this same high quality from American 
Steel & Wire no matter what kind of wire or cable you 
use. Send the coupon and get more information about 
Amerbestos; or, better still, outline your wire or cable 
problems and give our engineers a chance to help you. 


AMERICAN STEEL & WIRE DIVISION 
UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


A STANDARD Cable for every 


se 
sida ile eT: 
PL ee 


p> Paper & varnished cambric cable 

p asbestos wire and cable 

» aerial, underground & submarine cable 
p shovel & dredge cable 


U-S-S AMERICAN ELECTRICAL 
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top quality wire 
it with Amerbestos” 


says I-T-E Circuit Breaker Co., Inc., world-famous switchgear manufacturer 


THIS LOW-VOLTAGE BOILER control switchboard contains 22,000 HERE, an electricion wires a 600v I-T-E Multimite switchboard. 
feet of Amerbestos. It has 11 circuit breakers, is being built It has 9 compartments, 7 for circuit breakers, 2 for instru- 
for Astoria, N. Y. generating station of Consolidated Edison. ments. Notice extreme flexibility of the Amerbestos wire. 


EACH OF THESE I-T-E type KB circuit breakers contain 22 feet UPPER SECTION of this photo is the main power bus on the 
of Amerbestos. In this photograph, workmen are wiring the Consolidated Edison switchboard. Wiring duct cover has been 
circuit breakers up to the terminal blocks. removed to show the 298 wires that occupy the compartment. 


Gums: L6f eee 


Room EE-83, Rockefeller Building 
Cleveland 13, Ohio 


> mold cured portable cord [) Please give me more information about Amerbestos 


I'd like to talk t tati 
» machine tool & building wire Oo siaiaial iatttiltattais umn 


» special purpose wire & cable 


WIRE & CABLE o- 


ee ae Re SS as a 
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SALES & SERVICE RESIDENTIAL ¢ RURAL «© COMMERCIAL 


Ceico-Builder Teamwork 
Spurs Residential Sales 


Cleveland Electric Illuminating Co has been steadily 
increasing its percentage of residential sales through an 
extensive program of cooperation with local builders. 

Its percentage of residential to total electric sales has 
inched up from 13.8% in 1947 to 17.4% last year; demand 
of less than 50 kw (commercial) accounts for 8.1%; de- 
mand of 50 kw or more (industrial) for 64.6%; and other, 
9.9%. Though residential sales figures are below the 
national average of 25.3%, company officials point out 
two factors that make the record more impressive than 
the figures indicate. 

First, Ceico’s residential customers use considerably 
more electricity than the national average—2,304 kwhr 
per customer in 1952, compared with 2,175 kwhr for the 
industry. 

Second, the record rates of home construction that 
were established in the area in 1950 and 1951 continued 
into 1952, when they exceeded the national average by 
25%. Though predictions are for a 10% drop in home 
construction in the area this year, home building will still 
be well ahead of the rest of the nation. 


Healthy Prospect . . . These two factors, coupled with the 
heavy industrial concentration in the company’s service 
area, lead officials to believe they have achieved a healthy 
balance between residential and industrial customers. 

Lending a hand to builders in every phase of their 
activity, from planning number of starts to bringing lines 
in to serve new areas, has helped Ceico to add 50,000 
new residential meters in the period between April, 1950, 
and April, 1953. 

Robert Heinton, now Ceico’s manager of marketing, has 
sparked the program, which started shortly after the end 
of World War II. Through his Industrial Sales Depart- 
ment, Heinton keeps tabs on industry’s plans which will add 
workers to payrolls. A study made in Cuyahoga County 
in 1950 showed that for every 1,000 new workers added, 
700 additional dwelling units were needed. 

It is the Residential Sales Department that actually 
carries the ball with builders. The department is broken 
down into three territories, with 15 sales representatives 
and three supervisors serving a 4-county area. The district 
sales representatives maintain a regular schedule cf calls 
on builders so they know their plans. By knowing these 
well in advance, construction delays due to lack of power 
are avoided. 


Sales Talk Given . . . During construction, sales represen- 
tatives advise builders on wiring questions and—naturally 
—plump for as many electrical appliance outlets as pos- 
sible. One builder says that as a result of this advice, 80% 
of his homes are built with circuits for electric ranges. 

It the builder is developing a new section, the represen- 
tative tries to promote a model home, featuring an all- 
electric kitchen, laundry, and electric water heater. He also 
recommends all types of lighting as a “buy appeal” factor, 
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AFTER Ceico’s R. C. Heinton (seated) confers with L. T. Blackman, 
president of Home Builders’ Association, about building plans .. . 


. utility’s J. T. Yeilding and R. J. Stancik (left) discuss action 
with L. O. Young and Karl Kuhn, representatives of Allied Mortgages 


on the basis that it improves appearance of the home and 
permits the builder to show it for longer hours. 

When model homes are featured, Ceico helps prepare 
cooperative newspaper ads. Representatives arrange with 
dealers or distributors to install ranges, refrigerators, etc., 
in the model homes. 

This program has increased demand so much, says Ceico, 
that this year it has had to restrict the number of homes 
each sales representative can arrange for. 


Other Duties .. . The representatives also attend meetings 
of the Home Builders Association to gear themselves to 
plans of most of the volume builders. However, they 
don’t restrict their activities strictly to association members. 

One of the most important phases of the program is the 
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Wherever construction, maintenance 


“S 
— 
i or service must be spotted 
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x quickly and safely on aerial jobs, 


=n Holan Hydraulics are favorite with men 


: . New Ser 100 
and management. They are raised and located ; ae 
all-hydraulic 


quickly, with minimum effort. They are retracted a aN 
and moved to the next job 


without delay. The engineered 


Series H.T. 
Heavy-Duty 
Hydraulic Towers 


simplicity and strength for 
which the name Holan is 
famous assures a long life of 


low-cost, high-return service. 


Holan personnel 

lift, available as 2 
a special feature Towers or ladders, with 
on Series 1300 

Hydraulic T : - 
olinlaates ctl choice of several sizes. 
ing outside. Spe- 

cially valuable for 

globe washing, 

where it saves 

many hours, cuts 

fatigue. 


Holan Heavy-Duty hydraulic towers In the new Series 2100 all-hydraulic 
have stationary, rotary or transverse ladder, every motion, rotation, eleva- 
platforms. Extra rigid telescoping box tion, extension and retraction is hy- 
channel type lift. A choice of models draulically actuated. Powered by in- 
with maximum platform heights of 17’, tegral gasoline engine, or by power 
23’ 6”, or 30’. All can be lowered to take-off. Choice of 27’, 31’ or 35’ 


ww 3”. platform height. 


The dependable name 
CORPORATION _irviility bodies 


Distributors MOBILE EQUIPMENT FOR PUBLIC UTILITIES 


BAKER EQUIPMENT ENGINEERING CO. 4100 West 150th Street « Cleveland 11, Ohio 
Charlotte, N.C. * Columbia, S. C. 


a na District Sales Representatives 
Richmond, Va. 7 . ‘ 
6-03 161st Street, Beechhurst, Queens, New York ° 201 S. El Camino, San Mateo, California 
SCHETKY EQUIPMENT CORP, 2754 N. 92nd Street, Milwaukee 10, Wisconsin ° 863 Wilson Drive, New Orleans, Louisiana 


Portland, Ore. Export Representative 


COPPERWELD STEEL INTERNATIONAL ° 117 Liberty St., New York 6, N. Y.,U.S.A. 
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Another Load of: 
¢ 


CEDAR POLES 


and 


FIR CROSS ARMS 


Light in weight and clean. 
PEN TAchlorophenol 
treated in our modern 
plant for protection 
against decay, moisture 
and insect damage. 


TWO strategically 
located yards: 


MINNEAPOLIS, 
MINNESCTA 


FINDLAY, OHIO 


Ca ae ae 


Tee a ede 
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help given builders in securing loans 
to carry out their construction plans. 
Eighteen months ago, two Ceico men 
toured the country calling on 33 in- 
surance companies to promote the 
idea that mortgage-loan investment 
opportunities were plentiful in north- 
eastern Ohio. A similar canvass was 
made of savings companies to have 
them allocate more money to the area. 
If a builder hasn’t established con- 
tact with a mortgage company and 
needs such service, Ceico representa- 
tives will make the contact for him. 
In addition, they work closely with 
city officials on questions of zoning, 
city and regional planning, obtaining 
better water supplies, and sewage dis- 
posal systems for municipalities. 
Through Ceico’s knowledge of in- 
dustry’s plans, public officials are kept 
abreast of growth trends so they can 
do a better job of planning for addi- 
tional services and keep in step with 
the rapid commercial and residential 
expansion that accompanies it. Work 
with officials on street lighting pro- 
grams and other civic projects that are 
helpful to the communities are another 


be 


phase of the program. A Ceico man 
also is a member of Cleveland's 
Mayor’s Advisory Committee for Re- 
habilitation, for improving homes 
which are basically sound. 


Disposals Easy on Water, 
Professor's Survey Shows 


Modern food disposals increase 
water usage in the average family less 
than 1%, according to a study re- 
cently completed by Prof Kenneth 
W. Cosens of Ohio State University’s 
department of civil engineering. 

Professor Cosens used four fam- 
ilies in the study, equipping the 
grinder portion of the disposal with 
separate meters to record flow of 
water when the grinders were in op- 
eration. Amount of water averaged 
1 1/6 gal per person per day, during 
the year-long test. Compared with 
the national average water consump- 
tion in the U. S. of 127 gal, the 
amount used per person in the test 
homes equalled .9% of the total aver- 
age consumption. 


Putting Some Snap into Appliance Sales 


Electrical appliance sales have snapped out of the doldrums in Sacramento, 
Calif., following a 4-day electrical home show presented by Sacramento Valley 


| Electric League. Appliance dealers attribute increased business to their displays 


at the exposition held in the city’s largest auditorium. One of the 53 exhibitors 
estimated $10,000 worth of future business will result from his display, while 
another reported on-the-spot sales of $1,200. Total attendance at the second 


| annual show was 13,866. 
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Etiwanda Steam Station of Southern California Edison 
Company, located in the fast-growing Fontana District 
near Los Angeles, has an initial capacity of 250,000 
kw. It was designed and built by Stone & Webster 
Engineering Corporation, in collaboration with the 
client's engineering department. 


Etiwanda Steam Power Station was designed 
for efficiency, ruggedness, simplicity — and 
economy. 

The station, largest in the country to use 
cooling towers for circulating water, is almost 
entirely “outdoors”. This and other features of 
the design have achieved outstanding econ- 
omy in plant cost combined with high 
thermal efficiency and mini- 
mum operating costs. 





STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 





“* BELL'S «" 
WESTERN RED CEDAR POLES — 


DOUGLAS FIR AND WESTERN LARCH POLES 
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Machine shaved Western Red Cedar Poles at Bell's Minnesota Transfer 
Plant with incised ground line area full length non-pressure treated in 
five per cent Pentachlorophenol solution. 


» 
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Painstaking Operations that 
assure Maximum Service Life 


ay 
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eo 
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PRODUCTION CONTROL in the woods assures guaranteed quality pole 
timber. 


Af 
a 
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LABORATORY FACILITIES AND METHODS ar che plant assure new high 


standards of quality in preservative treatment with Pentachorophenol solu- 
tion or Grade One Creosote Oil. 


PRECISION FRAMING assures neat, accurate slab gains cut to any depth or 
length — single or double cut — to specified thickness between gains — abso- 
lutely accurate bolt holes — smooth and neat roofing cuts. 


BELL POLES set a new high standard in all around quality. Continuing 
research, modern pole processing plant facilities, and expert supervision 
from tree stump through the preservative processing to the finished pole 
on the line combine to provide poles of finest appearance and quality. Make 
use of BELL'S more than 50 years production experience as a dependable 
source for transmission and distribution poles. 


BELL LUMBER & POLE CO. ;:” 
ULL oer ST (oe 
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Fuses Remote... 


. on electric ranges, survey 
by Electrical Testing Labora- 
tories shows 


Fuses on leading models of electric 
ranges are not as accessible as is de- 
sirable, according to tests conducted 
recently by the Electrical Testing 
Laboratories, Inc., New York City. 

The organization made a study of 
locations of fuses in five electric 
ranges and the time required to 
change them. Ranges were set up un- 
der good lighting conditions. 

Eight men and four women partici- 
pated in the test. A plug-type fuse was 
placed on top of the range and each 
observer was asked to locate and re- 
place a blown fuse. All range parts 
such as panels and drawers were to 
be replaced as found. 

Procedure was repeated on another 
day, thus making it possible to deter- 
mine the time to change the fuse, 
first without and then with previous 
knowledge of its location. Speed with 
which they did their work is recorded 
in the accompanying table. 

In one instance the fuse holder was 
held in place by a threaded ceramic 
bushing. One observer unscrewed the 
bushing instead of the fuse, with the 
result that a normally live part came in 
contact with the frame of the range. 


\ STENT NTT ETAL 


Av. seconds to change one fuse 
First Second 
Range No. trial trial 


32 
224* 
67 
15 
a 


* Exclusive of two observers who gave up after 
failing to locate fuse in 195 and 410 seconds. 


GE’s Heat Pump 
Now a “Weathertron” 


A new name, “Weathertron,” and a 
new science, “Weathertronics” will be 
used in describing General Electric 
Co’s heat pump and the company’s 
activities in the heat pump field. 

In announcing the designation, H. 
M. Brundage, general manager of the 
newly-christened Weathertron depart- 
ment, predicted that units operating 
on heat pump principle will sell at a 


HERE’S THE EXTINGUISHER YOU PICKED 
AS “EASIEST TO USE” OVER THREE 
OTHER LEADING BRANDS... . 


Safety and Plant Engineers—here’s how you voted: In a national 
survey recently completed, 100% of your replies stressed ease of 
operation as a major factor in Extinguisher selection. And on the 
basis of being “easiest to use’, 86% of your replies specified Randolph 


over the nearest brand—66% specified Randolph over three other 
leading brands, combined ! 


With no nozzles to adjust, no valves to turn, Randolph Extin- 
guishers are 100% panic-proof. Just snap from the bracket, aim and 


press the trigger. You KNOW how to use this extinguisher just by 
looking at it! 


COMPLETE LINE OF EXTINGUISHERS AND AUTOMATIC EXTINGUISHING SYSTEMS 


Make sure your plant is mobilized for fire . . . with easy to use, simplified 
RANDOLPH Equipment. Sizes from 24% to 50 Ibs. Manual and automatic sys- 
tems. Write Randolph Laboratories, Inc., 12 E. Kinzie St., Chicago 11, Illinois. 


rate of $400 million a year by 1962. | 
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NEW EQUIPMENT 


Cutouts 


A new improved line of open-dropout fuse and load- 
break cutouts, providing good fault protection or opening 
of circuits under load, has been announced. New features 
claimed for the line are as follows: 

1. A hollow-tube, wet-process, porcelain insulator with 
the mounting support clamped to the porcelain by a 
“U” bolt insulated with rigid polyvinyl chloride insulation, 
for achieving birdproof construction. 

2. A shielded top contact and latch for protection from 
dirt or sleet. 

3. Top and bottom fittings are compression-bolted to 
porcelain for mechanical strength. 

Ratings of 7.8 and 15 kv, 100 amp, are available. 
Three interchangeable fuseholders provide 2,000-amp in- 
terrupting rating, 5,000-amp interrupting rating, and load 
break up to 100 amp. 

General Electric Co, Schenectady 5, N. Y. 


Line Trap 


A new line trap (Type M) with a continuous current 
rating of 1,200 amp has been developed to operate as a 
blocking filter. It is said to offer high impedance to carrier 
current but negligible impedance to power current. Trap 
is 51 in. long and 34 in. in diam. 

High current-carrying capacity results from arrangement 
of coil conductors and use of molded posts disposed 
around the conductors. Posts are made from a mica- 
filled plastic, which has high strength, resistance to tem- 
perature and weather, and good electrical properties. 
Westinghouse Electric Corp, Pittsburgh 30, Pa. 


Shorting Switch 


A new high-frequency shorting switch for two-wire 
open transmission lines having 12-in. spacing has been 
announced. It reportedly causes a minimum of line dis- 
turbance in the open position and is rated at 30 kv wire- 
to-wire or 15 kv to ground. 

The heavy steatite-insulated shorting bar is controlled 
by a low-voltage dc motor equipped with limit switches 
and an electro-mechanical brake. Mechanical link between 
motor and switching arm disengages at end of stroke so 
that the switch may be hand operated. 

Wind Turbine Co, West Chester, Pa. 
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with HUBBARD 


Pole Line Hardware 


HUBBARD’S 4000 items of Pole Line Hard- 
ware are planned to save the Lineman and the 
Line. From arm to anchor, every product is 
designed for easy installation and long-life 
protection. All steel is Hubbard Double Dip 
Hot Galvanized to stand in all kinds of weather 
through the years. 

Hubbard Hardware is manufactured in 
three strategically located Hubbard Plants in 
Pittsburgh, Chicago, and Oakland, California, 
and is carried in stock by more than 200 
leading Electrical Distributors throughout the 
United States. There’s a Hubbard Distributor 
near you. 
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reasons for 


Apecifying 
RT<cE 


TRANSFORMERS 


HIGH IMPULSE LEVEL 


Impulse level with built in safety factor considerably 
exceeds industry standards and is accomplished by— 
low layer insulation voltage stress—stepped back and 
graded overinsulation—space wound windings at coil 
ends—taps positioned in center of H.V. windings. 


OIL FILLED PRIMARY BUSHINGS 


Primary bushings are a wick-fed oil-filled type to eliminate 
corona and radio noise. 


EXTE RNAL TAP. CHANGER avoid 


opening of unit—breaking of factory cover seals—con- 
tamination of oil from moisture and dirt—provides a 
greater convenience for tap changing and tap position 
identification in a matter of seconds. Unit remains 
sealed for longer life. 


Voltage Tester 


A voltage tester has been announced 
that will show nominal line voltages 
from 110 to 550 v ac and 110 to 
600 v dc, as well as distinguish be- 
tween ac and dc, and show dc 
polarity. Safety features claimed for 
the solenoid operated tester include: 

1. Prod handles that are integrally 
molded to Neoprene insulated leads, 
and include tip insulation and safety 


rings. 

2. One-piece sturdy plastic case that 
is completely enclosed. 

3. No exposed metal on the case 
exterior. 

4. A neon lamp in parallel with 
solenoid to provide a double check 
on circuits. 

Ideal Industries, Inc, Sycamore, Ill. 


a 1 
Fuse Links 


A complete line of fuse links that 
meet EEI-NEMA standards and are 
said to have accurate time-current 
characteristics has been announced. 

(Continued on page. 200) 


STANDARD 5 YEAR GUARANTEE 


All RT&E transformers are guaranteed for 5 years from date of ship- 
ment from factory, free from defective workmanship and materials. 


D.B. P.C. (inhibited oil) 


All RT&E transformers are inhibited with D.B.P.C. to reduce oxidation 
—sludge—corrosion—acid formation and to increase transformer life. 


—_ 


SIZES te 1 
3 THRU 500 KVA ‘iat 
2400 TO 14,400 VOLTS 7; | 
SINGLE & DOUBLE 
BUSHINGS 


WRITE FOR CATALOG 


Sve eh ee BRANCH PLANT: 
MILWAUKEE 3, @) WAUKESHA, 
& Pan Tt Tt -y Tare 


WISCONSIN 
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Your 
Switchboard to 
Precision Data 


@ For temperature, batch weigh- 
ing, force and other measurements 
.. investigate the Speedomax 
Model D Indicator. It gives you 
more points than any other one 
instrument. Write today for 
Folder ND46(4), Leeds & North- 
rup Company, 4938 Stenton 
Avenue, Philadelphia 44, Pa. 


Jrl Ad ND46 (12) 
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The 478 foot Suspension Towers carry four circuits. Note parabolic reflectors 
and microwave building. 
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A.E.C. 


Power for the Atomic Energy Commission Plant 
near Paducah, Ky. is supplied by Electric Energy, Inc., 
drawing from their Joppa, Ill. steam station 
and from a pool of several large electric utilities. 


Four 9-mile transmission lines, constructed in 1952, 
connect the Joppa 625,000 KW steam station with 
the A.E.C. Plant. The lines have a capacity of 250 
MVA at 161 KY. 


The long span Ohio River crossing required high 
strength conductors plus groundwires suspended on 
478 foot river bank towers and dead-ended on ad- 
jacent landside towers. Insurance against line failure 
and power interruptions was of vital importance. 


With the cooperation of Ebasco Services Inc. the 

river crossing Suspension Clamps, Yoke Sets and Dead 

End Fittings were designed and supplied by BTC. 
River Span: 4,400 feet, 8,000 Ibs. tension. 
Landside Span: 700 feet, 15,000 Ibs. tension. 


CONDUCTORS 


1,061,000 CM A.C.S.R. Stranded 54 x 19. Tapered 
Armor Rods. Overall Diameter 2.22”. 

SUSPENSION Specially designed "Trunnion Type" 
Aluminum Clamps, supported by three strings 
of insulators and Triple Yoke Sets. Strength of 
Suspension assemblies is 75,000 Ibs. without 
distortion. 

DEAD END Compression Dead End coupled to Triple 


Yoke Sets. Strength 75,000 Ibs. is without 
distortion. 


GROUND WIRES 


265,000 CM A.C.S.R. Stranded 18 x 19. Tapered 
Armor Rods. Overall Diameter 1.60”. 


SUSPENSION Specially designed "Trunnion Type" 
Aluminum Clamps with Forged Steel Shackle. 
Strength 75,000 Ibs. without distortion. 


DEAD END Compression Dead End with two Forged 
Steel Shackles and Special Link. Strength 75,000 


Ibs. without distortion. TRIPLE YOKE SET and massive 22 inch length 
Special Aluminum Suspension Clamp, designed 
on the “Trunnion” Principle, utilized Forged Steel 

Sold Through Your Insulator Manufacturer Only Site Anon Aish. anh Suadien ade Gee eee 
bolts to take the total suspension load. Strength 
75,000 Ibs. without distortion. 


Drop Forged Hi-Line Hardware 


the BREWER-TITCHENER 


Corporation 
Cortland - New York 
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CHANCE | 


MAPLAC* 


al All surfoces of poles—even the 
ends and joints oround fittings 
—ore completely sealed in this 
plastic protection. 
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Now, Chance lightweight, aluminum-fitted Hot Line Tools are protected with a 


new super-tough plastic finish called “Maplac’* that greatly reduces tool main- 
tenance and helps to keep tools in safe working condition. 


This new plastic protection has many plus features of real value to hot stick users: 
TOUGHNESS to withstand any impact or abrasive action encountered in normal use. 
TRANSPARENCY that permits initial inspection and periodic checks. 


MECHANICAL STRENGTH-Chance “Maplac,” being extremely tough, does not re- 
quire sacrifice of pole size and strength to gain the necessary thickness. It adheres 
to the wood surface and reinforces the pole adding to the factor of safety. 


TEMPERATURE RESISTANCE-retains its toughness under widely varying tempera- 
tures. 

ELECTRICAL RESISTIVITY — exceeds the voltage withstand tests of the wood insula- 
tion (complete safety, however, depends on the moisture content of the wood— 
no plastic will completely prevent absorption of moisture vapor). 


MOISTURE RESISTANCE-Chance “Maplac” retards the absorption of atmospheric 
vapor in high humidity and protects the wood from precipitation moisture (this 
does not mean that plastic covered poles are recommended for use in the rain— 
but that Chance “Maplac” greatly reduces moisture penetration. 


REPAIRABILITY-—may be repaired without heat or special tools if cut by a sharp blow. 
All this at NO INCREASE IN PRICE! Specify Chance “Maplac” Plastic Pro- 
tected Tools. 


® TRADE NAME C52-4B 


& Be Bo Chiainies | 


CENTRALIA, MISSOURI 
SAN FRANCISCO, CALIF. 


New Equipment 


(Continued from page 196) 


They are available in two speeds, “K” 
(fast) and “T” (slow), and in ratings 
from 1 through 200 amp with either 
wire or die-cast fusible sections. 
Die-cast fusible elements are made 
for links rated 20 through 100 amp. 
Links from 6 to 20 amp are con- 
structed with hard-drawn pure tin wire 
fusible elements. On links above 100 
amp the fusible element is lap soldered 
to the shank and ferrule, and the 
strain wire is securely fastened to re- 
lieve all tension on the fusible section. 
A fiber protector tube is used on 
links below 50 amp. Button and 
shank of the links is a one-piece forg- 
ing and are coated with tin. 
Line Material Co, Milwaukee 1, Wis. 


Recorder 


For recording time-rate history, the 
recorder prints and stores two sepa- 
rate data traces plus a timing trace 
on a Alfax electrosensitive paper. 
Normally-open or normally-closed 
switches, attached to phenomena to be 
monitored, are connected to recorder, 
which is supplied by 110 v. As switches 
make and break the marking current 
passing through tape also stops and 
starts. 

Tape speeds can be adjusted. Ac- 
tions separated by 1/6-sec duration 
are said to be recorded. 

Alden Electronic and Impulse Re- 
cording Equipment Co. Westboro, 
Mass. 


Post Insulators 


A line of clamp-top line post in- 
sulators has been introduced that fea- 
ture a new clamp-top conductor tie 
externally bonded on a standard fog- 
type insulator, to prevent destructive 
forces. Conductor tie is available 
with four interchangeable clamps, in 

(Continued on page 204) 
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DOW BRUSH KILLERS CAN CUT 
CLEARING COSTS 25% TO 50% 


Spraying brush and trees with ESTERON BRUSH KILLER 


and ESTERON 245 gives 


ht a 
7. Line 
wth oe v 


Clearing the way for the nation’s power and communica- 
tion lines is a job which calls for Dow’s hard-hitting, 
result-getting brush killers—Esteron® Brush Killer and 
Esteron® 245. Both products are adapted to the three 
recognized methods of brush control: (1) foliage, (2) 
basal bark and (3) stump treatment. Both contain highly 
effective, low-volatility propylene glycol butyl ether esters 
which have been used successfully on thousands of miles 
of right-of-way. 


.4-D and 2,4,5-T 


esters, is widely used for spraying mixed stands of brush 


Esteron Brush Killer, a mixture of 2 


in leaf. Use Esteron 245 for certain 2,4-D-resistant species 


better control than cutting 


like poison ivy. It can be used as a water spray on foliage 
and in oil for year-around basal bark and stump treatment. 


For tough weeds—Esteron® Ten-Ten, a new Dow low- 
volatility 2,4-D ester product, has shown great progress 
in weed control. For unwanted grass—use Dow Sodium 
CA 90%, alone or in combination with Dow weed and 
brush killers. You are invited to call on Dow sales and 
technical men for assistance in planning your right-of- 
way clearance and maintenance programs. THE DOW 
CHEMICAL COMPANY, Agricultural Chemical Department, 
Midland, Michigan. In Canada: Dow Chemical of Canada, 
Limited, Toronto, Canada. 


you can depend on DOW AGRICULTURAL CHEMICALS 
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Simple, 
Rugged Desigu 


Quick-Break tap-changing mechanism 
gives long contact life. Here’s why: taps 
are changed with such speed and effec- 
tiveness that contact deterioration is neg- 
ligible. Maintenance requirements are 
reduced by the highly efficient, simple 
design. All moving parts operate under 
oil — even the driving motor. There is 
nothing to lubricate or adjust. Self- 
aligning couplings between operating 
mechanism and dial switches eliminate 
any danger of misalignment. Every nut 
and bolt is securely locked in place. 





Field Proot- 


Here's the Tap-Changing-Under-Load Mechanism 
’ That Has Given 20 Years of Unequalled Performance 


Field-proved — and unsurpassed in 
twenty years — that’s the story behind Allis- 
Chalmers famous Quick-Break tap-changing 
mechanism. No other tap changer on the mar- 
ket gives you its combination of ruggedness, 


accuracy, and simplicity — features that add up 
to practically trouble-free operation. 


Laboratory-proved _ tests show 
that the Quick-Break mechanism will withstand 
5 million operations —_ equivalent to over one 


hundred years of normal service. The Quick- 
Break mechanism was designed to operate under 
the most difficult conditions. After twenty years 
of field operation, it is still the simplest, most 
efficient means of changing taps under load. 


Get More Facts. {{ you don’t have all 
the facts already, it will pay you to get more 


details by contacting your nearby Allis-Chalmers 


office or writing Allis-Chalmers, Milwaukee 1, 
Wisconsin. A-4127 


How It Works 
Dnata 
| 


+ 


MTN 


Gap | 
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Dial switch operates on the 


balanced spring principle. 
Components include outer 
moving segment, inner sta- 
tionary index plate, and 
powerful springs for fast 
drive snubbing action. 


Start: driving motor rotates 
outer segment but latch on 
crank arm holds tap switch 
in position. Heavy-duty 
springs store energy to pro- 
duce quick start and stop 
of switch. 


Finish: cam on segment lifts 
latch. Released spring ten- 
sion rotates switch swiftly 
to next operating position. 
Latch locks switch and 
places mechanism in posi- 
tion for next change. 


ALLIS-CHALMERS 
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. 000 KVA Dry type Class B 
insulated 80° C rise core and coil assembly 
13800 V Delta to 208 Y/120 


EVERY STOCKWELL TRANSFORMER 

is the result of specialized research and sound 
design. Rigidly controlled materials and modern 
production facilities are additional guarantees of 
the quality of our products. 

Our field organization and our staff of application 
engineers at Akron will be glad to help you on 


all your transformer and substation problems. 


TRANSFORMERS 


DESIGNED FOR YOUR REQUIREMENTS 


STOCKWELL TRANSFORMER CORP. 
AKRON, OHIO 


OIL-FILLED, DRY TYPE, and ASKAREL-FILLED 
| DISTRIBUTION AND POWER TRANSFORMERS 


31 


New Equipment 


(Continued from page 200) 


ee 


ferrous or aluminum, for conductor 
diameters from 0.25 to 1.50 in. 

To change a clamp it is only neces- 
sary to back off one cap screw that 
forms one end of trunnion bearing and 
clamp can be lifted out of position. 
Eight voltage ratings from 20 to 88 
kv are available in the line. 

Lapp Insulator Co, Inc, Le Roy, N. Y. 


Fault Finder 


A light-weight cable fault finder for 
locating open circuits or low and high 
resistance shorts, of 10,000 ohms or 
less, for rubber, neoprene, thermo 

(Continued on page 208) 
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Fargo now offers the "AGE" spring-loaded 
clamps in four sizes to meet your hot line clamp 
requirements. All four have the Fargo designed 
heavy-duty, vanadium steel, stress annealed spring Vee New AGE-3 
which gives the clamp better performance and 


, 5 Max. Run Wire 
longer service life. 


397,500 ACSR plus Rods 
The husky spring compensates for variables 

caused by fault currents . . . atmospheric changes 

. . . load variations and the tendency of the con- 

ductor to “relax” or “flow” while under stress. 


All clamps are immersed in a corrosion inhibiting 
grease for the added protection of the clamp. They 
are individually packaged. 


Available in aluminum for aluminum or aluminum 
to copper connections, in bronze for copper con- 
nections, and in plated bronze for all-purpose use. 


The four clamps cover a range of run conductor 
sizes from .128” thru 1.625”. 


Ask your Line Material Field Engineer 
for complete details. 
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GRID GAINS 


Tests show that forces can be transferred 
through the Grid Gain which are from 
four to five times those which can be 
resisted by a bolt without the Gain. 


Reduces field drilling to a minimum. 


Eliminates gaining and notching. 

Reduces number of bolts and therefore 
number of holes in the various members. 
Single bolt adequate for most connections. 


Simplifies and speeds up assembly. Lower 
initial cost. 


M.1.F. Grid Gains are the basic hardware around 
which M.L.F. framing hardware is designed. By in- 
creasing the bearing value of the through bolt, 
Grid Gains increase the shear value of connections. 


Because they permit lap and butt joints to be made 
at any angle and with a minimum of accessory hard- 
ware, M.I.F. Grid Gains offer many new possibilities 
to designers in the framing of relatively complex, 
as well as simple, structures out of round members. 


*% WRITE FOR 


Flat back permits 
use of two Grid 
Gains back to 
back for lap joints 
at any angle. 


Malleable iron, hot 
dip galvanized. 


Flat back also accom- 
modates intermediate 
connecting fittings for 
butt joints or dead end 
connections. 


Cone — spurs — ribs — all combine to 
provide maximum effective bearing or 
contoct between Grid Gain and wood. 


DOUBLE GRID GAIN 
For stubbing, pole 
top extensions, 
splicing, securing 
poles to pile 
clusters. 


GRID GAIN WITH 
SIDE EVES 
Typical modifica- 
tion of basic Gain 
for making both 
lap and butt joints 

simultaneously. 


BULLETIN PHI0 


MALLEARBLE IRON FITTINGS CO. 


Pole Hardware Division 
N. Y. Office: 30 Church St. * Canadian Mfr. & Dist.: 
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ICO}UEGHANIN 
: SAFETY-PULL 


RATCHET LEVER HOIST 


The Model RG is now available in 1,500- 
ond 3,000-Ib. capacities — other sizes 
will follow. 


ie 
apt bases Psa eS 
PTR IRAE EERO 


Pid SP 41> i> 13413 a4 
OR, 


Here is a completely new ratchet lever 
hoist designed to bring you added safety 
and cenvenience. The Model RG incorpo- 
rates the time-proved ratchet and pawl 
principle originated by Coffing — makes 
it hold positively at all times — no fric- 
tion-type brake to slip or freeze —chain 
is free wheeling when not unde ‘>ad. 


Many New Advantages 


COlL CHAIN Swings or wraps in any 
direction for greater flexibility in use. 


SIX OPERATING POSITIONS Handle op- 
erates in any position, works on full 
-r partial strokes — for ease of han- 
dling in close quarters. Safety stops 
prevent spinning of handle. 


BIG SAFETY FACTOR For your protection 
the Model RG has 100 percent over- 
load safety factor, although the war- 
ranty covers only up to rated capacity. 
“Safety-valve” handle bends at point 
of maximum safe overload. 


SIMPLE TO SERVICE The Model RG may 
be completely disassembled with only 
a screwdriver for easy servicing. Not 
necessary to return it to the factory 
for repairs. 


Find ovt more about the hoist that gives you 
greater convenience and safety in all lifting, 
piling, stretching. Write for Bulletin E8R. 


COFFING HOIST 
COMPANY ( 


. 
. . . & : 
Danville, Illinois . 
Quik-Lift Electric Hoists © Hoist-Alls * Load Binders 
Mighty-Midget Pullers © Spur-Geared Hoists 


Differential Chain Hoists * 1-Beam Trolleys 


Sold by Industrial Distributors everywhere 
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New Equipment 


(Continued from page 204) 


plastic, or similar jacketed cables has 
been announced. In use, signal gen- 
erated by the transmitter creates a 
magnetic or static field around cable 
being tested. The receiver picks up 
this field through it probe and con- 
verts it into an audible sound in the 
earphone. 

Both transmitter and receiver are 
powered by standard dry cells. Manu- 
facturer states that this unit is rug- 
gedly constructed, simple to operate. 
Joy Manufacturing Co, Pittsburgh 22. 


Shielded Enclosures 


A complete new line of galvanized 
single-shielded enclosures for sup- 
pressing radio-frequency radiations of 
induction heating equipment, etc, is 
available. The screened enclosures are 
said to provide more than 40-db at- 
tenuation from 14 kc to 400 Mc. Up 
to 66-db attenuation at standard VHF 
TV frequencies can be expected. 

Enclosures consist of a number of 
standard size panels rigidly bolted to- 
gether from the inside. Each panel is 
a framework of kiln-dried, select 
white pine covered with a single layer 
of 22-mesh galvanized steel screen. 
Floors are %4-in. plywood, with a 
loading capacity of 300 lb per ft. 

Ace Engineering & Machine Co, 
Philadelphia 40, Pa. 


Power Plant 


The gasoline engine-generator sets 
are available in two models. Model 
119 is a 1.5-kw, 115-v, de unit, having 
a 3-hp, single-cylinder engine, four 
outlets, and weighs 75 lb. Model 118 
is similar to the 119 except it provides 
an ac source and weighs 135 Ib. 
Porter-Cable Machine Co, Syracuse, 
N.Y. 


Autotransformer 


The V-line Variac is being supplied 
with a Duratrak brush-track surface. 
This silver alloy coating applied to the 
brush track is said to prevent contact 
surface deterioration. Type V-2 is 
rated at 2 amp. 

General Radio Co, Cambridge 39, 
Mass. 


MORE NEW PRODUCTS 
about which you should know 


The George W. Borg Corp, Janes- 
ville, Wis., announces friction-locked 
ten-turn counting dial for use on the 
company’s potentiometer . . . General 
Electric Co, Schenectady 5, N. Y., has 
a synthetic rubber insulation that re- 
places fiber in brush mechanisms for 
dc equipment. 


Daven Co, Newark, N. J., an- 
nounces a printed circuit rotary switch 
with 60 positions and shorting-type 
action. A switch having 30 non- 
shorting positions is also available 
. .. Electronic Rectifier Co, Rochester, 
N. Y., has a three-phase, twenty-five- 
amp rectifier. 


Cleveland Process Co, Cleveland, 
Ohio, announces a heavy duty steel 
sheathed immersion heater for alka- 
line bath heating, rated at 230 and 
460 v, from 1,000 to 10,000 w... 
Sun Chemical Corp, Long Island City 
1, N. Y., has a layer and phase insula- 
tion said to have high dielectric and 
mechanical strength. It is available in 
0.01 and 0.012 in. 


Victory Engineering Corporation, 
Union, N. J., has a portable electric 
combustion analyzer that measures 
CO., temperature and draft . . . Min- 

(Continued on page 217) 
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Type No. 700 
Tangent Structure 
for voltages 69 to 154 KV* 


LIST OF MATERIAL 


Quantity Description 
2 Crossarm 
Steel spacer fitting w/mounting bolts 
Stud bolt 7%’ w/2 washer nuts 
MF locknut 76” 
Static wire support 
Machine bolt 5¢” w/locknut 
Clevis 
2 Suspension clamp for static wire 
as req'd Suspension insulator and fitting 


*This print was reproduced from the Graybar Bulletin 
GB-5076A on High Voltage Transmission Line Mate- 
rials. Thie 92-page book covers, in condensed form, 
Graybar materials for line construction. Write us, if 
you do not already have your free copy. 


Transmission lines 
(lo come as “packages 
via Graybar 


a, source ...one responsibility for all your transmission line 
needs. 

Crossarms, poles, hardware...on the job...on schedule... 
prebored and prefitted to your own specifications — that’s how 
line structures come as “packages” via Graybar. 

Investigate this service, today. We can deliver completely 
assembled crossarms for any structure you design — fabricating 
and boring of the arms completed and hardware attached. 

The result? A better structure planned and built to fit your 
“specs.” And, as a bonus — less procurement paperwork ... less 
follow-up than with multiple sources of supply. 

For complete details contact your local Graybar Representa- 
tive — he’}] be glad to work with your staff. Graybar Electric 
Company, Inc. Executive Offices: Graybar Building, 420 Lexing- 
ton Avenue, New York 17, N. Y. 364-98 


CALL GRAYBAR FIRST FOR... 


IN OVER 100 
PRINCIPAL CITIES 





WOOD PRODUCTS 


TRANSMISSION LINES 


RANIER TRANSMISSION 
ARMS are increasingly in 
demand for high voltage 
transmission line construc- 
tion. A popular labor-saving 
service is the delivery of 
crossarm assemblies as a 
package, with all necessary 


hardware attached. 


RANIER WOOD CROSSARM, X, VEE, ! 
and KNEE BRACES provide important | 
economies as labor costs rise. The braces are designed for ! 
easy installation, and are available in all standard sizes from | 
strategically located factories. ! 
RANIER CROSSARMS are a standard of the utility industry. é aa 
Proper selection of raw material, thorough conditioning, and *) 
accurate production control assure long years of service. ee , 
| 
i 
’ 
| 
\ 


iia General Offices: 7726 Sheridan Road, Chicago 26, Ill. 


Chehalis, Wash. Kansas City, ; Chicago, Ill. 
Texarkana, Texas Danville, Pa. Minneapolis, Minn. Sales Offices: Kansas City, Mo. Chehalis, Wash 


Minneapolis, Minn. Texarkana, Texas Danville, Pa, 





CHANCE Plate Anchors 
Speed lransmission Guying 


-»- SAVE MAN HOURS —CUT COSTS=—HOLD GREATER LOADS 


gla 


CHANCE NEVER-CREEP ANCHORS | 


You gain two ways when you choose Never-Creep Anchors for guying 

transmission or heavy distribution lines. First, they can be installed in machine 
bored holes because the size of the hole makes 
no difference in the holding power of the Never- 
Creep. Second, these anchors pull entirely against 
solid, undisturbed earth because the hole is at an 
angle away from the guy. 


Never-Creep anchor plates are formed of high 
strength structural steel and are reinforced in the 
area of greatest pull with a high carbon steel core 
plate and the socket or “rod lock” plate which 
has reinforcing ribs. Dual-purpose creep guards 
keep the anchor from creeping up the hole and 
guide the rod point into the socket. 


‘a 
~) CHANCE CROSS-PLATE ANCHORS 
The Chance Cross-Plate Anchor helps speed up big line 
construction jobs. It replaces improvised “dead-men”’ and can 

be installed in slanted or vertical machine bored holes in 


any kind of soil. This all-steel anchor compares in cost 
with an average 4 foot treated log. 


Laboratory tests on a Chance X-24 Cross-Plate proved it 
capable of indefinitely 
withstanding a pull of 
70,000 Ibs. with only 
slight bending, while a 
creosoted log split un- 
der a 20,000 Ib. pull in 
a few hours. 


Circle shows rein- 
forcing plate and 
rod socket. 


Nut retainer aids installation. 


Vou know 173 FIGHT when you spociity CHANCE 


FIND OUT WHY! 
A-B- CHANCE Co- wneaenpetaitelatate 


stead of “‘dead-man"’ logs or slugs. 


, Write today for test records and 
6 CENTRALIA, MISSOURI actual cost comparisons. We'll send 
AN R you reasons why your next trans- 
Ss FRANCISCO, CALIFORNIA mission line should be guyed the 
st , low- — wi 
ANCHORS © GUYING FIXTURES @ LINE CONSTRUCTION TOOLS © CONDUCTOR CLAMPS CHANCE ae ies cai 
GROUNDING EQUIPMENT © HOT LINE TOOLS © HIGH VOLTAGE SWITCHES © CUTOUTS 





NO. 29816 MACHINE BOLT 


NO. 29716 STUD BOLT 


Machine Bolts—Stud Bolts—to %- 
inch Diam. for all types of Wood 
Structures 


NO. 7277 POLE BAND 


Complete Line of Bands with Ac- 
cessories and Attachments—adjust- 
able and solid. 


NO. 5820 SPACER FITTING 


A most popular style for Vee Brace 
attachment. Spaces and reinforces 
double plank construction. Thread- 
ed bolt holes for static free assem- 
bly. All welded construction. 





HUBBARD-COPPERWELD 
GROUND RODS 
All sizes —solid and 
sectional for perma- 
A ee. nent, low resistance 
NO. 7011 SERIES FOUR WAY en ee grounds. Each Hub- 


WOOD STRAIN INSULATORS | i = oe ea 


stamped near the 
top with a numeral 
designating length 
of rod. 


The only wood strain that holds to 
the breaking strength of the wood. ; 
Unique design eliminates tendency ae HUBBARD-COPPERWELD 


of fittings to ‘‘shear out’’ under ex- 5 2 GROUND ROD CLAMPS 


cessive loading. 
For permanent con- 


nections—Safety Set 
Screw and Square 
Head Bolt types 


HUBBARDann COMPANY 


ESTABLISHED t649 


PITTSBURGH © CHICAGO + OAKLAND, CALIFORNIA 


‘Yhareg the load on fiilbbard Hardware!” 


TIE PLATES AND 
GAIN PLATES 


: Cross section of a 
Many styles and sizes %-inch Copperwell 
Ground Rod showing 
approximate pro- 
portion of copper 


and steel 


a 


SHACKLES SPRING CLIP WASHERS 


All sizes and styles Full line of static free hardware 


ae GUY CLAMPS 
i Hie ro Complete range of 
| / ES clamps and clips for all 
| | /f SWINGING 4 s sizes of guys. 
ANCHORS /, BRACKETS 


Complete lines of sizes | Angle Brackets and 
and styles for every ol accessories 
guying requirement. 





ce 


DABLE 


of 
Selected Sound Timber 
Scientifically Treated 


jw lasting strength of International Creosoted Pine 
Poles plus their low ultimate cost makes them the 
safest and most economical poles that can be pur- 
chased. For more than 75 years, numerous service 
records of pole treatments have been utilized to per- 
fect the present production practices for International 
Creosoted Poles. As a result of the lessons learned dur- 
ing this long experience, International Creosoted Poles 
will assure trouble-free, continuous service. Their 
straight, clean, smooth surfaces perfectly adapt them 
for street lighting, rural and urban distribution. 


International Creosoted Pine Poles are manufactured 
and distributed by two of the oldest companies serving 
the utility industry. They have grown up together, 
ready always to serve with quality poles, framed cor- 
rectly, and shipped when needed. 
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INTERNATIONAL CREOSOTING & CONSTRUCTION CO. 


PRODUCERS OF HIGH GRADE TREATED TIES, POLES, PILES, ETC. 
Galveston — Beaumont — Texarkana 





For Guys, Messenger and Overhead Ground Wire, 
Specify Crapo Strand! 


Strength, ruggedness, workability, long-life are combined — with all-important 

economy — in @rapo Galvanized Steel Strand. 
The superior; tensile strength of the steel is utilized to fullest advantage in each size 
and grade. The heavy, ductile, tightly-adherent galvanized zinc coating — applied by the 
famous Crapo Process — provides dependable protection for the steel, prolongs the life 

of the strand. 

There is a size and grade of Crapo Galvanized Strand for every practical need. Contact 
the nearest Graybar house or ask the Graybar representative for further information! 


INDIANA STEEL & WIRE COMPANY — MUNCIE, INDIANA 
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‘Protect and Reinfcrce Your Conductors at Small Cost 


PREFORMED ARMOR RODS provide a simple, practical, economical method of reinforcing and 
protecting Qverhead conductors and static wires at the point of, and in the region of, 
the suppofts. 
Accurately designed and preformed to prescribed length and pitch, these spiral rods form 
a snug-fitting, compact, cylindrical armor over conductor or static wire. Easily and quickly 
installed By hand. No clamps or clips are required. 
PREFORMED ARMOR RODS also are being ased successfully to repair multi-stranded conductors and to rein- 
force worn ¢ tors. Produced in Aluminum-Alloy, Galvanized and Stainless Steel, Copperweld and Copper 
or Bronze. f your Graybar representative for details! 


INDIANA STEEL ‘ WIRE COMPANY — MUNCIE, INDIANA 





New Equipment 


(Continued from page 208) 


neapolis - Honeywell 
Freeport, Ill., announces two new 
series of toggle switches having riveted 
silver contacts, and a copper moving 
contact carrier. 


Penetone Co, Tenafly, N. J., an- 
nounces a non-inflammable, low- 
toxicity, cleaning solvent that is said 
to dry in 15 sec . . . Radio Receptor 
Co, New York 11, N. Y., has a line 
of selenium rectifiers that are encap- 
sulated in a resin and may be operated 
in temperatures up to 125C. 


Livingstone Engineering Co, 
Worcesier 5, Mass., announces a 
heavy-duty all-electric jet cleaner with 
a steam generator that is self regu- 
lating and 98% % efficient . . . H. P. 
Preis Engraving Machine Co, Hillside, 
N. J., has a portable electric marker 
for marking all steels. 


Tomic Sales & Engineering Co, 
Detroit, Mich., introduces a new wire 
stripper for two and three-wire non- 
metallic cable, which has tempered 
steel blades . . . London Chemical Co, 
Inc, Chicago 16, Ill., has a rosin flux, 
which is non-corrosive, for dip tinning 
of printed circuits. 


K. H. Huppert Co, Chicago 37, 
Ill., announces a high temperature 
electric vacuum furnace, called the 
Airfre, for use where temperatures 
up to 2,500F and vacuums up to 
29 in. are required . . . Computed 
Control Co, Belmont 78, Mass., has 
a memory unit, Model 3C1-384, that 
stores 384 bits at a pulse repetition 
rate of 1 Mc. 


Tect, Inc, Dumont, N. J., announces 
a low-toxicity cleaning solvent, called 
Tecsolv No. 383, that is said to be 
non-inflammable and fast evaporating 
... J. B. Sebrell Corp, Los Angeles 
13, Calif., has a light bulb changer 
in sizes 15 to 1,500 w that can be 
attached to a pole to reach high bulbs. 


Federal Electric Products Co, 
Newark 5, N. J., announces a 200- 
amp safety switch that is front oper- 
ated to provide space savings .. . 
Gulton Mfg Co, Metuchen, N. J., has 
a capacitance limit bridge for testing 
capacitors between 0.0001 and 1 mfd 
within an accuracy of 0.3%. 


Regulator Co, | 


increase 


transformer oil life 


like these companies do... 


American Gas & Electric 
Service Corp. 


Central Illinois 
Public Service Co. 


Consumers Power Co. 


Duquesne Power 


& Light Co. 
Georgia Power Co. 
Idaho Power Co. 


Louisiana Power 


& Light Co. 


Narragansett 
Electric Co. 


Oklahoma Gas 
& Electric Co. 


Pennsylvania 
Power & Light Co. 


Virginia 
Electric & Power Co. 


West Penn Power Co. 
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IGH-LOAD TRANSFORMERS re- 
quire a sludge-free insulating 
oil. Di-tert-butyl-para-cresol greatly 
increases the resistance of trans- 
former lubricating oils to oxidation 
and keeps sludge formation to a 
minimum. It assures longer oil life 
and more efficient transformer 
performance. 

Accelerated oxidation tests have 
proved that new transformer oil 
treated with 0.3% of DBPC will last 
14 times longer than untreated oil. 
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Reclaimed oil will last longer, too, 
when treated with DBPC. Although 
badly deteriorated and heavily 
sludged, used oil can be restored by 
treatment with fuller’s earth and 
DBPC so that it will actually outlast 
brand new uninhibited oil! 

DBPC is also available in an oil 
solution called IMPRUVOL 20. 
Either of these inhibitors can be 
used in transformers and circuit 
breakers. Write us for additional 
information. 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. EW-8243 
Koppers Building, Pittsburgh 19, Pa. 
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SPLICE OPERATES LIKE A PAIR OF 
BACK-T0-BACK STRAIGHT-THRU DEADENDS 


The new “55” Series Straightline Splice is the surest splice yet devised for strand . . . 
and still no tools are required. 


FEATURES: 
1. Burred, bent, or out-of-lay strands are either properly located or are refused by pilot cups. 
2. Pilot cups prevent jaws from gripping conductor until conductor is “home”. 


3. Complete closure prevents entry of gritty materials that can interfere with proper function- 
ing of gripping jaws. 


4. With only a straight push conductors reach “home” with a definite feel and sound. 


Write for new bulletin giving complete information. Reliable will gladly give you a 
demonstration — simply ask for it on your company letterhead. 


ELECTRIC COMPANY « ciesconiitinos 
OVER 45. VEARS GF SERVICE FO THE UTILITIES 
POWER-LINE CONNECTORS and CONSTRUCTION SPECIALTIES 








Get continuous, instantaneous 


records of system frequency 


and time deviation 


... With this new ZlethionikK instrument 
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NEW TIME DEVIATION DETECTOR 
is practically error-proof 


In this precision-built element, there are two syn- 
chronous motors. One is driven by line frequency, 
the other by standard frequency from the system’s 
time standard. Both motors are geared to a differen- 
tial mechanism. As long as both frequencies are iden- 
tical, the differential stays stationary. When one 
motor goes faster than the other, the differential’s 
floating spider begins to turn . . . its speed depending 
on the frequency difference. A Helipot slidewire con- 
nected to the spider transmits a d-c voltage deter- 
mined by the spider position. This voltage, recorded 
by the EvectroniK instrument, is directly related to 
the system time error. 


Precision-cut gears and ball-bearing saoanisage re- 


duce friction to a minimum. Gears run in an oi 


bath 
. require no lubrication service. 





% separate measuring systems: 


two independent pens, driven by separate ‘‘Continuous 
Balance” measuring circuits—one for frequency, one for 
time deviation; Dual scale calibration facilitates readings. 


% continuous recording: 


every change in time deviation is measured and immedi- 
ately recorded; no significant variations can go unnoticed. 
Continuous line record shows trends clearly. 


* full-scale travel of both pens: 


both the frequency and time deviation ranges extend 
across the full 11-inch width of chart and scale . . . afford 
maximum resolution of readings. 


% shows accumulated time error: 


reads directly in seconds the total deviation between gen- 
erator frequency and the system’s standard time source. 


*% high accuracy: 


new time deviation detector and ElectroniK system to- 
gether have precision within 0.1 second, exclusive of any 
error in the time standard. 


* stays in synchronism: 


the recorder can be shut down temporarily for inspection 
or routine service without losing integrated time measure- 
ment. As soon as the recorder resumes operation, it reads 
total deviation correctly. 
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N Ow, for the first time, system operators can 
have an accurate, continuously-drawn record 
of time deviation before them as a guide to 
correction of system time error. The new 
ElectroniK Time Deviation Recorder instan- 
taneously measures and records both time 
error and frequency on the same chart. Each 
of these important variables is charted in full, 
readily legible detail—with a degree of de- 
pendability never before achieved. 


The instrument embodies two separate ““Con- 
tinuous Balance”’ measuring systems. . . each 
operating a separate recording pen. The fre- 
quency system is basically the same ElectroniK 
Frequency Recorder which power plants have 


@ REFERENCE DATA: Write for Instrumentation Data Sheet No. 9.1-14. 
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relied upon for years. For measuring time de- 
viation, an entirely new detecting method is 
employed which offers exceptional accuracy 
and reliability . .. working with the industry- 
proved ElectroniK potentiometer. 


Your load dispatchers and station operators 
will be able to improve supervision of system 
frequency with this ElectroniK recorder. Our 
local engineering representative will welcome 
the opportunity to discuss your specific re- 
quirements... and he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4568 Wayne Ave., Phila- 
delphia 44, Pa. Service available from more 
than 80 officesin the United States and Canada. 


Honeywell 
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LETTERS TO THE EDITOR 


Kansas City Power & Light Co’s Hawthorn steam station 


Putting First Things First 


To the Editor: 

I am somewhat amazed to discover 
Missouri’s backwardness in the instal- 
lation of new steam-electric generating 
units, 

Your article on page 31 of Electri- 
cal World for July 20 states: “Union 
Electric’s Meramec Plant, dedicated 
June 10th, is the first steam generating 
station to be built in Missouri since 
1903.” 

Perhaps it is obvious to you that 
what you meant to say was that Mera- 
mec was the first Union Electric 
steam-electric plant to be built in Mis- 
souri in 50 years. But that is not 
what your headline and first paragraph 
say, is it? 

No great harm done, but we 
wouldn’t like security holders to get 
the impression that Kansas City 
Power & Light has not really been at 
work building, as only one example, 
the $50-million Hawthorn Station here 
in Missouri! 

J. M. Stafford, Jr., Director 
Advertising and Publicity 
Kansas City Power & Light Co. 
Kansas City, Mo. 


@ Mr. Stafford is right, of course. Kan- 
sas City P&L’s Hawthorn Station (see 
above) was placed in service recently 
enough so it should have been fresh 
in the minds of EW editors. The com- 
pany’s Grand Ave Station went into 
service in 1911 and its Northeast Sta- 
tion in 1919. A spokesman for Union 
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Electric points out that the company 
has been chary about building steam 
plants in Missouri until now because 
cost of getting coal across the Missis- 
sippi River has been better than 50 
cents a ton, making it more eco- 
nomical to bring the electricity across 
the river from Illinois plants by way of 
submarine cables. Now with coal 
sources in Kentucky, the company is 
able to barge coal up the Mississippi 
River to fuel a Missouri plant. 


Standardizing Relays 


To the Editor: 

Your short article in the June 15 
issue “What Do You Call It?” should 
be an eye opener to a lot of relay en- 
ineers. I deduce from your statis- 
cs that no two companies call their 
relay systems by the same name. 
Whether this is good or bad depends 
upon the results. 

The lack of any hesitancy whatso- 
ever on the pari of many system plan- 
ners to throw more and more multi- 
terminal lines and complex configura- 
tions at the relay engineer without 
question as to his ability to properly 
relay the arrangement is testimony to 
the soundness of this individuality of 
relay engineers. 

Among others, there is an AIEE 
subcommittee which is seriously con- 
cerned with the problem you present. 
The initial effort of this group under 
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the leadership of S. C. Leyland was 
the revision of ASA C-37.1 “Ameri- 
can Standard for Relays Associated 
with Electric Power Apparatus.” This 
was approved Mar. 30, 1950. 

No standard is ever really com- 
pleted and finished, so we are still 
working on C-37.1 in an attempt to 
widen its usefulness. Apparently we 
must also widen our publicity of this 
standard. Perhaps some of the con- 
fusion you received in reply to your 
question concerning “type of relaying” 
was due to the fact that this expres- 
sion is nowhere defined in C-37.1. 
Paragraph 3.3 identifies “Types of Re- 
lays” and paragraph 5.0 identifies 
“Kinds of Protection.” It is interesting 
to me that you received the kind of 
answer you did since your question 
appears to straddle two phases of the 
protective relay art. 

Thanks for publicizing the need for 
relay standardization. 

John R. Linders, Chairman 
AIEE Subcommittee 
Revision of Standards for 
Power Relays 
Cleveland Electric Illuminating Co 
Cleveland, Ohio 


Question of Patents 


To the Editor: 

I am writing to have a point clari- 
fied in connection with the article 
“Free-Piston Engine Combustion Dou- 
bles Gas Turbine Efficiency” appear- 
ing in Electrical World for April 27, 
1953. 

My question concerns patents on 
the free-piston engine. My impres- 
sion is that Cooper-Bessemer has de- 
veloped this engine on their own “after 
it was revealed that free-piston engines 
had been used in German subma- 
rines,” as the article puts it. Is this 
correct? 

Reference to a personal file on gas 
turbines has produced an article taken 
from “Mechanical Engineering” an 
A. S. M. E. publication, April 1947 
issue, entitled “Recent Developments 
in Gas Turbines” by Dr. Adolph 
Meyer, director and chief consulting 
engineer. Brown Boveri and Co., Ltd., 
Baden, Switzerland, in which there 
is outlined this same free-piston en- 
gine. 

The engine, as described in Dr. 
Meyer’s article, is illustrated and its 

(Continued on page 225) 
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Frefrrmed Ammer edaare UNIFORM 


PREFORMED ARMOR RODS: 


1—Are “factory-formed” to the 
individual conductor. 

2—Reduce substantially installa- 
tion time. 

3—Increase the effective rigidity 
of the conductor. 

4—Minimize fatigue at suspen- 
sion clamps ... lengthen con- 
ductor life. 

5—Have predictable field service 
performance. 

6—Increase conductance of con- 
ductor. 

7—Are reusable. 


@ All Preformed Armor Rods for a given size of conductor 
are identical. Every pitch is exactly the same. THIS 
UNIFORMITY, obtained only by “‘factory-forming” the rods 
in precision dies with automatic machines, assures the 
UNIFORMITY of every Preformed Armor Rod assembly. 
Such inherent UNIFORMITY is maintained, not deformed, 
during installation or during operation. 


PLP UNIFORMITY assures full efficiency of the armor 
regardless of the size of the conductor, ease of access to the 
application point, and the skill of the lineman installing it. 
With Preformed ARMOR rods, no special tools or wrenches 
are required. Easily installed by hand or hot-line tools, their 
field service performance can be predicted accurately. 


Because the gripping action of Preformed Armor Rods is 
“built-in”, they require no end-clamps; they are engineered 
to retain their initial intimate contact with the conductor 
throughout their service life . . . nothing to loosen. 


For complete details of their exclusive advantages, write or 
telephone Cleveland: EXpress 1-3571. 


PREFORMED LINE PRODUCTS COMPANY 


5349 ST. CLAIR AVENUE ¢ CLEVELAND 3, OHIO 
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backed by EXTENSIVE RESEARCH and SOUND ENGINEERING 
insure the ultimate in FIELD PERFORMANCE 


The “ultimate in FIELD PERFORMANCE” 
is the installation that assures the longest satis- 
factory transmission and distribution line life. 
In terms of armor-rod function, this means the 
best protection against line failure caused by: 


1 — CONDUCTOR FATIGUE occasioned 
by a continuing increase in operating 
and maximum tensile stresses incident 
to the introduction of stronger con- 
ductors and the building of lines with 
longer and longer spans. 


ARCOVER BURNING at or near sus- 
pension clamps and LIGHTNING 
PITTING anywhere along the line. 


CORROSION AND CURRENT- 
TRANSFER PITTING within suspen- 
sion clamps, at or near taps and under 
splices. 


4 — UNDUE HEATING of taps, splices and 
so on, caused by the differential expan- 
sion of dissimilar metals or of metal 
stressed beyond its elastic limit. 


It is almost impossible, in the case of a line 
failure, to isolate one or another of the causes, 
but with Preformed Armor Rods, it is not nec- 
essary. 


PREFORMED ARMOR RODS by virtue of 
their inherent and unique characteristics effect- 
ively take care of all the above-mentioned prob- 
lems. Conductors are relieved of mechanical 
stress at points of support. They are protected 
against burning, corrosion and overheating, and 
all of this is done at every point of application 
with almost unbelievable uniformity and con- 
sistency. 


Preformed Armor Rods are today’s... not yes- 
terday’s... answer for increasing conductor life. 


For complete details of their outstanding and exclusive features, write or phone Cleveland: EXpress 1-3571. 
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Tensile testing of wire used in Preformed iat dead-eng for sty 
Stren f 
erature, oth or 


s 
Armor Rods. elevated temp 


Measuring dynamic stresses in a conductor 
at suspension point. 


Outdoor weathering racks in industrial 
corrosive atmosphere. 


PREFORMED LINE PRODUCTS COMPANY 
5349 ST. CLAIR AVENUE ® CLEVELAND 3, OHIO 


TELEPHONE: CLEVELAND EXpress 1-3571 
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HOW Fie formed Armor Rede. 


LENGTHEN CONDUCTOR LIFE 


% The most vulnerable spot of a transmission line is under the suspension clamp. 
You can get no better armor protection than Preformed Armor Rods. They are 
always uniform—always do the same perfect job—factory engineered and factory 
formed—no variation in installation. Their intimate contact with the conductor 
provides the necessary reinforcement without any of the rub or chafe between 
rods and conductor, which you might expect in a looser installation. Furthermore, 
they will never loosen. They are not dependent on tightening of bolts which 
might crush the conductor if improperly applied—and which may become loose. 


But this is only part of the story: While Preformed Armor Rods will provide the 
best and safest protection, they have another xnique function—they do a job which 
only Preformed Rods can do. Regardless of armor efficiency, some vibration 
damage may occur. Should a strand failure occur at the suspension point, Pre- 
formed Rods will automatically take on the load, restoring strength and conduct- 
ance—thereby continuing and lengthening conductor life.* 


chs 


ay 


After all, your interest is in maintaining service—in continued functioning of 
your transmission lines. You need no longer consider the life of your conductor 
jeopardized by a strand failure. Preformed engineering has seen to this. 


* Many have encountered vibration, chafing and burning failures on unarmored conductors 
and have used Preformed Armor for repairing and restoration of conductors at those points. 
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Strength restoration of No. 4,7 x 1 ACSR (rated break- Strength restoration of 795 MCM, 26x7 ACSR (rated break- 
ing strength—2288 lbs.) by Preformed Armor Rods. ing strength—31,200 lbs.) by Preformed Armor Rods. 


These two charts tell the story. Irrespective of conductor size and construction, the clamping 
characteristics of PREFORMED Armor Rods result in restoration of the strength of damaged 
conductors to within at least 5 per cent of the rated breaking strength of the original 
conductors. And remember... only with PREFORMED Armor Rods... can labora- 


tory tests accurately predict field service performance. There are no “average” installations. s 





BEES SALES REPRESENTATIVES: 222222" S220 Soe 





C. B. Anderson Co., Tulsa @ Bergstrom-Verbarg Co., Minneapolis @ Vincent J. Brown Co., Buffalo @ Burns Electric Co., Pittsburgh @ Earl S. 
Condon Co., los Angeles @ Cory and Crum, Indianapolis @ The Electrical Distributors Co., Philadelphia @ Engineer Sales Co., St. Petersburg 
JSG Electric Co., Chicago @ E. L. Flowers, Boston @ George R. Horne & Co., Dearborn @ Johnson Sales Co., Bay City @ H.L. Macon & Co., Atlanta, 
Peterson Co., Denver @ Elgin B. Robertson, Inc., Dallas @ Elgin B. Robertson Co., Houston @ K. M. Ryals Co., San Francisco @ Shaffer and Nelson, 
Portland, Seattle, Spokane @ M.H. Snyder & Sons, New York @ Curtis H. Stout, Little Rock, Memphis, New Orleans @ L. G. Wendegatz, Kansas City 
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Letters 


(Continued from page 220) 


application is identical with the one 


in the article in Electrical World. STRUCTURES 
Credit in Dr. Meyer’s article for de- 
velopment of the engine is given 


Sulzer Bros., Switzerland, and leaves ee: EQUIPMENT 


little doubt but that they hold patents 


“ FENCES 
Will you clarify this matter for me? 


with maximum protection 
M. M. Cloud 


and minimum application 
Louisiana Power & Light Co PP , 
Rayville, La. 


@ Through the good offices of R. L. 
Boyer, vice president and chief en- 
gineer of the Cooper-Bessemer Corp, 
we have learned: “The free piston idea 
is not at all new, having been experi- 
mented with by a number of manufac- 
turers. The general idea is, therefore, 
not only not patentable, but no one 
holds any patents today. The im- 
portant point, though, is that the free 
piston was not successful in most of 
the developments and it has taken a 
great deal of study, time, and money 
to make it a practical scheme. In 
these developments many new ideas 
have appeared which are patentable. 
Some patents are held by foreign in- 
terests and several, of course, covered 
detailed developments of our own.” 


Heating in Canada 

To the Editor: : si . 
Pochaliie west of seur seadann, be e Subox paints assure both good radiation and excellent protection for 

ing resident in the United States, think transformers and sub-station equipment. They are easily applied by brush, 

that Canada is a pretty cold country spray or flow-coating. Use them on your present equipment — specify them 


Where electric house heating would on your present equipment — specify them on your new. 
not have much chance of successful 


application. On the contrary, it is e All varieties of Subox and Subalox can now be supplied with a faster- 


making good progress, so good in fact drying vehicle for distribution transformers and other shop work. 
that I felt it advisable to write to B. 


C. Fairchild, managing director of the 
Canadian Electrical Association: 
“The use of electricity for space 


heating is growing so rapidly that it e Industrial-type fences can be amply protected with 
has become desirable that all of the 


weer one coat applied by floor brooms. 
organizations concerned, such as 


C.S.A., Canadian Electrical Manufac- For simplified low-cost upkeep, write for free 
turers Association, Central Mortgage 


iad: asin Gapestins, te dae pamphlet “Electric Light & Power Maintenance”. 


quate Wiring Bureau, Canadian Elec- 
trical Association, etc., cooperate in 
assisting in its proper development. 


“A few days ago, I had occasion to 
meet with the executive of C.M.H. in | ] 
Ottawa, and our discussions pointed | os ht 


up the fact that the electrical indus- 
(Continued on page 228) 3 FAIRMOUNT PLANT HACKENSACK, N. J. 
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e Sub-station structures can often be painted with a single coat and 
a minimum of outages. 
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G.E. starts delivery of 66 giant breakers 
to guard the nation’s first 330-kv lines 


A huge 80-ton steel-clad circuit breaker—that can 
shut off in 1/20 of a second more electrical energy 
than any other breaker in present use throughout the 
world—will shortly take over the job of protecting 
the 330-kv transmission system of American Gas & 
Electric Company, the country’s first. 

With its three characteristic lens-shaped tanks, 
the new 330-kv impulse breaker was shipped from 
General Electric’s High Voltage Switchgear Depart- 
ment in Philadelphia to Beverly, O., for the Musk- 
ingum River Plant of The Ohio Power Co., an operat- 
ing company of AG&E. The unit, 25 feet high 
completely assembled, is a forerunner of 16 gigantic 
3-pole G-E breakers in the AG&E System. 

First developed by G.E. 20 years ago, the time- 
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( Advertisement) 


proved impulse oil blast principle has been applied 
to the new family of breakers in the 138-kv to 330-kv 
range. This breaker design has withstood 2000 inter- 
rupting tests at G.E.’s new high capacity Switchgear 
Development Laboratory during the year preceding 
10,000 electrical tests for best 
operation under all possible conditions. 


'shipment—plus 


G.E. is building 66 breakers, for various purchasers, 
capable of interrupting up to 25,000,000 kva, all for 
new 330-kv systems. These steel-blue giants, standing 
guard over the high-power lines, represent the vision 
and enterprise of the nation’s electric utilities, 
coupled with the creative research and design which 
made the breakers possible. 

General Electric Company, Schenectady 5, N. Y. 
8726 
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1, PLANNED from the beginning. General Electric engineers 2. TESTED for interrupting performance at Switchgear Develop- 


preeeare a breaker capable of controlling and protecting the ment Laboratory in Philadelphia, these new breakers meet all 
large blocks of power to be handled by AG&E’s new system. specified requirements. 2000 development tests were performed. 





3. SHIPPED from G.F.’s High Voltage Switchgear Department in 4. UPON DELIVERY at Muskingum. crane lifts last tank, with 
Philadelphia, these “giants” had to be laid on their sides on shipping cradle attached. Under construction in background is 
flatears to meet railway clearances. the AG&E Muskingum River Plant. 
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6. ONE TANK in position, another going up. Each has a 3550- 


gallon oil capacity. Installation of six breakers is scheduled for 






5. LENS-SHAPED TANK, moving across field for placement, is 
formed from two seam-welded flanged domes. This design can \ 
withstand extremely high pressures, keeps volume to minimum. completion this year at the Muskingum plant. 


Gu com put your confldence tn 
GENERAL @® ELECTRIC 
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INDUSTRY NEWS IN BRIEF... 


SANTA FE PRODUCES CROSS ARMS 
TO HELP CARRY 71,600,000 MILES OF 
AERIAL CABLE ACROSS NATION 


The 71,600,000 miles of 
America's aerial telephone and 
telegraph wire, stretched to 
every corner of the nation, 
rests on the broad shoulders of 
countless cross arms. And it is 
interesting to note that these 
cross arms, though simple and 
unimpressive in appearance, 
have extremely rigid engineer- 
ing standards upon which 
manufacture is based. 


The Santa Fe Tank & Tower 
Company, one of the oldest 
and more experienced in this 
field, is utilizing an elaborate 
system of automatic machinery 
for precision surfacing, boring, 
shaping, sizing and treating of 
cross arms. The sudden, and 
usually large quantity demands 
for cross arms, makes it neces- 
sary for Santa Fe to maintain 
a large supply of cross arm 
stock for constant seasoning, 
either by air or kiln drying. 
First, of course, they must 
Carloads of cross arms to help support Amer- be carefully graded ane all 
ica’s extensive network of telephone and tele- Strength-reducing defects 


graph cable is being prepared for shipment at removed. 
Santa Fe Tank & Tower Company plant. 








To increase the durability of 
the cross arm, and eliminate 
the necessity of costly replace- 
ment, Santa Fe treats them 
with either creosote or penta- 
chlorophenol. This process 
helps to keep moisture and 
decay fungi from penetrating 
to the interior of the arm. 
Since the replacement of a 
cross arm in the line is often 
many times the cost of the arm 
itself, every last detail in their 
production becomes vital to 
lasting service. 





Santa Fe plant facilities and inventory are among the largest for this special- 
ized type of cross arm construction. Branch offices are maintained in all 
principal cities. For complete information and engineering data on Wood 
Pipe, Cooling Towers, Wood Tanks, Cylindrical Gas Scrubbers, and other 
industrial wood products, write Santa Fe Tank & Tower Company, 5401 
So. Boyle Avenue, Los Angeles 58, California. 
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(Continued from page 225) 


try’s associations had so far failed to 
provide them with the proper data on 
which they could base an adequate 
specification for mortgage purposes. 

“On top of this, I attended a meet- 
ing of the rate structure section at the 
C.E.A. convention at Murray Bay 
which was entirely devoted to the 
subject of space heating. Here again 
it was evident that there was a great 
need for adequate data. In my opin- 
ion, such data should be made avail- 
able by the aforementioned associates, 
and without such supervision the 
whole industry will suffer severely. 

“The starting point of course is 
recognition of the fact that the use of 
electricity, for space heating is de- 
pendent on the co-ordination of a 
number of factors, the heating units 
themselves may be of secondary im- 
portance. Some of these factors: 

(1) The suitability of the structure 

(2) The use of the structure 

(3) The location of the structure 

(4) Type of construction 

(5) Orientation 

(6) The heat loss factor 

(7) Reverse heat loss of units 

(8) Adequate capacity and proper 

location of heating units 

(9) Other electrical loads in the 

structure 

(10) The wiring and power supply 

(11) The number of thermostats per 

100 sq ft 

(12) The load limiting controls 

(13) Warranty inspection after in- 

stallation 

“It is therefore suggested that the 
Canadian Electrical Association give 
consideration to assisting, possibly on 
a joint associations’ committeee, to 
provide a specification which will meet 
all of the above requirements.” 

I enclosed with this communication 
copy of a letter from the Central 
Mortgage and Housing Corporation 
indicating their interest in the matter. 

Mr. Fairchild replied saying that he 


_ would be glad to bring my letter to 
| the attention of the CEA executive 


committee for consideration of my 
suggestion for creation of an industry 
committee to study this problem. 

So you see that long cold winters 
do not necessarily rule out electric 
house heating. 

Marshall M. Foss, President 
Glassheat of Canada, Ltd 


| Toronto, Canada 
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2,4,5-T FORMULATIONS 


When brush begins to choke your right of way, 
release its grip with formulations of 2,4,5-T. 

This potent herbicide eliminates mesquite, poison 
ivy. poison oak, barberry, brambles and many other 
woody and unwelcome plants. At the same time, it 
permits the growth of grass and low-growing cover 
plants that prevent erosion. 


Deadly to brush, 2.4.5-T formulations are non- 








toxic to man or animals. Economical, too... effective 
in low concentrations. And easy to apply with ordin- 
ary knapsack sprayer, truck, tractor or trailer-mounted 
equipment. 

Don’t waste time, money, labor clearing land by 
manual methods. Let 2,4,5-T do the job for you chem- 
ically. Faster, more effectively, more economically. 


Your dealer can supply you. 


ETHYL CORPORATION 
for indutlyy § agwiewllira 


100 PARK AVENUE, NEW YORK 17, N.Y. 


ATLANTA, BATON ROUGE, CHICAGO, DALLAS, DAYTON, DENVER, DETROIT, HOUSTON, 
KANSAS CITY, LOS ANGELES, NEW ORLEANS, PHILADELPHIA, PITTSBURGH, SALT LAKE CITY, 
SAN FRANCISCO, SEATTLE, TULSA, MEXICO CITY AND (ETHYL ANTIKNOCK, LTD.) TORONTO. 
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NEWS ABOUT PEOPLE 





Orselli Named a Vice President 


Bechtel Corp advances veteran employee to executive 


post in Power Division, to assist Senior VP Yates 


A. J. Orselli has been named a vice 
president of Bechtel Corp, a San 
Francisco engineering and construc- 
tion firm. He has been assigned to 
the firm’s Power Division and will act 
as assistant to Senior Vice Pres J. P. 
Yates. 

The company also elected Myles C. 
McGough vice president and Eastern 
Division manager and Fred W. Meyer 
vice president in the Refinery Division. 

Orselli, who started his career with 
Bechtel in 1933, recently was manager 
of construction for the company’s 
Eastern Division. Prior to assuming 
the construction post, he was manager 
of Bechtel’s Refinery Division. Before 
joining Bechtel he was associated with 
Pacific Gas & Electric Co. 





A. J. ORSELLI 


Northern States Reassigns 9 


Streamlining of Northern States 
Power Company’s operating depart- 
ment has brought new duties and in- 
creased responsibilities to nine of its 
members. 

Earl Ewald, who has been manager 
of electrical operations, has been as- 
signed to the new position of manager 
of operations, which carries with it 
considerably broadened administrative 
responsibility. 

J. A. Colvin, formerly manager 
of power production and system oper- 
ation, now becomes an engineering 
consultant and will deal with special 
problems created by the company’s 
expansion program. 

L. A. Cobb moves up from general 
superintendent of steam plants to the 
new position of general superintendent 
of power production with responsi- 
bility for steam, hydro and internal 
combustion plants. 

E. A. Willson, who has been as- 
sistant manager of power production 
and system operation, now occupies 
the new position of general superin- 
tendent of system operation with re- 
sponsibility for load dispatching and 
associated activities. 
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T. L. Jarchow, formerly general 
superintendent of electric distribution, 
has now been made general superin- 
tendent of transmission and distribu- 
tion. 

A. G. Keely, general superintendent 
of construction, has been promoted to 
the new position of director of re- 
search, construction and insurance. 

D. F. McElroy, construction super- 
intendent, has been moved up to the 
position of general superintendent of 
construction. He is in direct charge 
of all construction department activi- 
ties, with Keely providing only overall 
supervision. 

J. W. Hoffman has been assigned 
to the new position of fuel engineer, 
which is connected with the procure- 
ment of fuels. 

W. F. Patterson, budget engineer, 
has been assigned to co-ordinate all 
budget activities for the operating 
department. 


John G. Miller, superintendent of pro- 
duction, has been made responsible for 
supervision of generating stations for 


Metropolitan Edison Co, Reading, Pa. 
He joined Met-Ed in 1947 after serv- 
ing six years with the Detroit Edison 
Co’s engineering department. 


Waiter S. McCormick, superintendent 
of the Ashtabula plant of Cleveland 
Electric Illuminating Co since 1950, 
has been made superintendent of the 
utility’s Eastlake power plant, now 
under construction. His successor at 
Ashtabula is Leonard J. McKay, as- 
sistant superintendent for the past 
three years. 


Harry L. Smith, Jr, staff manager of 
product sales for Aluminum Co of 
America, has been named director of 
the Aluminum Division of the Na- 
tional Production Authority to suc- 
ceed T. A. Lynch, who has returned 
to Reynolds Metals Co. 


E. Gordon Black, vice president and 
treasurer of Milwaukee Gas Light 
Co, has been advanced from vice 
chairman to chairman of the Account- 
ing Section of the Wisconsin Utilities 
Association. He succeeds George F. 
Betts, chief accountant of Wisconsin 
Natural Gas Co. Roy F. Miller, vice 
president and treasurer, Northern 
States Power Co, succeeds Black as 
vice chairman. 


Robert W. Dittmus, who has been in 
charge of the substation design de- 
partment of Electrical Engineers 
Equipment Co, Melrose Park, IIl., for 
a number of years, has been appointed 
sales manager of the company. He 
joined EEE in 1940. 


John H. Winchell, a Denver attorney, 
has been made chairman of the 
Colorado Public Utilities Commission 
to succeed Joseph W. Hawley, who 
stepped down at his own request. 


Clarence S. Cole has been appointed 
general superintendent of operations 
at Niagara Falls, N. Y., for Niagara 
Mohawk Power Corp. He succeeds 
Ralph E. Robida, who retired after 
43 years service. 


Clyde R. Braun has been appointed 
manager of the nuclear power section 
of Allis Chalmers Manufacturing Co. 
Braun, who joined Allis-Chalmers in 
1940, recently returned to the com- 
pany after a year’s leave of absence 


August 24, 1953 @ ELECTRICAL WORLD 


\ Ae 


\ Xs 


a4 





Call Ryerson 


As the world’s largest steel service organization, 
Ryerson maintains the largest stocks of all avail- 
able steels. 

Ryerson deliveries are fast ... cover every- 
thing from structural shapes and plates of car- 
bon steel and bright sheets of stainless to 
high-strength alloys. 

Ryerson service includes expert engineering 
aid ... personal help on your steel problems... 


and sawing, shearing, flamecutting or otherwise 
preparing steel to your requirements. 

With a network of 15 strategically located 
plants Ryerson brings quality steel quickly to 
your door. Although some stocks are currently 
unbalanced from a size standpoint, when you 
need steel—any kind or quantity —call the 
Ryerson plant nearest you and we will do our 
best to meet your every need. 


PRINCIPAL PRODUCTS 
SHEETS — Hot and cold rolled, 
many types and coatings 
TUBING—Seamless and welded, 
mechanical and boiler tubes 
ALLOYS—Hot rolled, cold fin- 
ished, heat treated. Also tool steel 


CARBON STEEL BARS—Hot 
rolled and cold finished 
STRUCTURALS—Channels, an- 
gles, beams, etc. 
PLATES—Many types including 
Inland 4-Way Safety Plate. 


STAINLESS—Allegheny bars, 
plates, sheets, tubes, etc. 
BABBITT —Five types, also 
Ryertex plastic bearings 
MACHINERY & TOOLS—For 
metal fabrication 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: 
PITTSBURGH e BUFFALO e CHICAGO e 


NEW YORK e 
MILWAUKEE e 


BOSTON e 
ST. LOUIS e 


PHILADELPHIA e 
LOS ANGELES e 


CINCINNATL e CLEVELAND e 
SAN FRANCISCO © SPOKANE » 


DETROIT 
SEATTLE 
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ASSEMBLIES 
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LOCK NUTS 





Specify PALNUTS on new lines... 
add PALNUTS to existing lines, to 
eliminate further re-checking and 
re-tightening of bolts). PALNUT 
Lock Nuts are the lowest cost, most 
dependable method of locking steel 
tower bolts. Once tightened, their 
double locking spring action holds 
tight under severest vibration. 


PALNUTS are extremely low in cost, 
require only 3 bolt threads, apply 
fast, may be removed: and reused. 
Hot Dip Galvanized and other finishes 
and materials used by utility indus- 
try. Free samples on request. 







The PALNUT Co. 
51 Cordier St. 
Irvington 11, 

New Jersey 


PALNUT 


LOCK NUTS 


ecure faste a 





to serve as chief of the steam turbine 
section, Engine and Turbine Division 
of National Production Authority. 


Milton H. Frank, executive vice pres- 
ident of Wisconsin Power & Light Co 
since 1951, has retired from active 
service after 41 years in the utility 


| field. Frank, affiliated with the utility 


| for more than 25 years. will remain 


as a member of the company’s board 
of directors. 


Gov Langlie Appoints 
4 to Power Commission 


Gov Arthur B. Langlie has acti- | 


vated the Washington State Power 
Commission with the appointment of 
four members, the fifth to be named 
after nominations have been received 
trom the City of Tacoma. 

Four-year terms went to Thomas 
Quast of Marysville, chairman of the 
Snohomish County PUD, represent- 
ing the PUDs, and Otto Warn, Spo- 
kane shoe retailer, representing the 
public at large. Two-year terms went 
to Bob Jones, chairman of the util- 
ities committee of the Seattle City 
Council, representing the City of 
Seattle. and Roy Skill of Yakima, 
assistant vice president of the Pacific 
Power & Light Co, representing the 
public. 

Tacoma has delayed its nominations 
because of a reorganization in its 
form of government. 


Fred A. Hubbard has been named 
superintendent of electric operations 
for New Bedford (Mass.) Gas & Edi- 
son Light Co. His former post of 
electric electrical engineer has been 


| filled by Edward E. Dahill, Jr, head 


of maintenance since 1946. 


Albert E. Maibauer has been named 
manager of the Wire & Cable Ma- 
terials Division of Union Carbide & 
Carbon Corp’s Bakelite Division. 
Maibauer, who joined Bakelite in 
1925, succeeds J. E. Brister. 


Virgil B. Day has been named man- 
ager of union relations for General 
Electric Co, succeeding George H. 
Pfief, who retired after 48 years with 
the company. 


| Roy E. Nelson has been promoted 
| to the newly created post of manager 


| of semi-conductor 


equipment sales 


PA deh ed 
STAYS TIGHT 


when locked with 


TNO 


RADEM RK 


LOCK NUTS 





Widely used on 

@ Insulator Pins 

@ Crossarm bolts 
and braces 

@ Clevises and 
clamps 


a 


‘(| 


Ht 


@ Eliminate checking and re-tightening 


@ Eliminate radio interference due to tose 
hardware 


Every bolt-and-nut assembly 
locked with PALNUT Lock Nuts 
stays tight, despite weather, 
wind, stress and vibration. PAL- 
NUTS, tightened on top of the 
regular nuts, prevent loosening 
and falling off. Very low in cost 
—easily, speedily applied—re- 


quire little space—may be used 
on new or existing assemblies. 
Heavily galvanized by hot dip 
process to meet A.S.T.M. Speci- 
fications. Stocked by all leading 
manufac- 


pole line 
turers. 


hardware 






The PALNUT Co. 
51 Cordier St. 
Irvington 11, 

N. J. 


PALNUT 


LOCK NUTS 


for quick, secure fastening at low cost 
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IT’S THE A.V.C. 
CONSTRUCTION THAT 
MAKES THE DIFFERENCE 


INNER FELTED ASBESTOS 
WALL 


VARNISHED CAMBRIC 


OUTER FELTED ASBESTOS 
ras 


= Youca tlife-long depend- 

® " = beni hcg peers 

A wy ¢} N E Cc TYPE AVA $F operating conditions because 
% eWe (N.E.C. ) 4 


these walls of impregnated 


felted asbestos permanently 


: a resist heat and moisture, 
PREVENTS WIRE FAILURES... aeag _vesagadleetapaa se > 


CUTS MAINTENANCE COSTS WHERE epee 


from deterioration. 


TEMPERATURES RUN HIGH 


Get started on a failure-prevention campaign if you want to 
avoid future trouble in your power, control and lighting cir- 
cuits. Look into all possible trouble-sources such as high ambi- 
ent temperatures, probable overloads, exposure to moisture, 
oil, grease and corrosive fumes ... then specify Rockbestos 
A.V.C., (AVA) the wire designed to meet these conditions. 
These permanently insulated wires and cables guarantee 
long and trouble-free service in circuits exposed to severe 


2. . operating conditions because they have an impregnated as- 
rs bestos insulation that isheat and fiame resistant. It won't bake 


brittle, crack or flow in temperatures up to 230°F ... and 


won't deteriorate with age or rot when exposed to oil, 
grease or fumes. 
+d oO a K af t S :s re) 5 Protect “hot-spot” circuits around boilers, furnaces, kilns, 
PRODUCTS CORPORATION soaking pits, pump rooms, steam tunnels and heat- 
exposed ducts with Rockbestos A.V.C. (AVA). It will 
NEW HAVEN 4, CONNECTICUT 
eliminate re-wiring jobs and expensive mainte- 
NEW YORK « CLEVELAND « DETROIT « CHICAGO 


PITTSBURGH * ST.LOUIS * LOS ANGELES * NEW ORLEANS nance. 125 different standard types are 
OAKLAND, CALIFORNIA « SEATTLE 


available in 600 to 5000 volt ratings. 
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DOW CORNING 
SILICONES 


A major problem in the operation of transformers 
has been the hazard of fire or explosion that may 
attend failure. We have overloaded many silicone 
(Class H) motors to failure during the past 10 years 
without a single fire. Westinghouse engineers at 
Sharon, Pennsylvania, have recently proved that 
totally enclosed, Class H insulated transformers are 
equally safe. 


They progressively overloaded a 50 KVA unit to 
destruction* with a spark gap arcing over the core 
and coil every 50 seconds. Immediately following 
a number of tests at lesser overloads (up to 500%), 
after 10 minutes at 600% the transformer finally 
dropped its load. There was no disturbance. 


At the time of failure, the high voltage coil was 
operating at an average temperature of 660°C. 
Failure took place in the low voltage coil at the 
normal location of the hottest spot in the winding. 
It is probable that a turn to turn fault occurred, 
although the winding temperature approached the 
melting point of copper. Vapors in the case reached 
a temperature of 310°C and a calculated pressure 
of 16 psi without fire or explosion. 





wetter ee ee eee ee 
\ DOW CORNING CORPORATION, DEPT. AY-8 
. Midland, Michigan 
mail \ Please send me 
thi () Sources of Supply, Class H Transformers 
Is \ (CD Data on new silicone resins and varnishes 
coupon ) (1 Data on the performance of Class H motors 
to / CL) List of Class H rewind shops 
o dof, Name ae 
/ Company 
Mi Street 
/ City ee 
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make transformers safer 









NO FLAME 
OR EXPLOSION 
ON FAILURE AT 
600% LOAD 


3 ms 


NACI LLL 


TT aL 


That's the type of emergency performance you can 
expect of Class H insulation made with Dow Corning 
silicones. For the electrical manufacturer that 
means unprecedented freedom in design. For the 
user of transformers, Class H insulation means 


maximum safety and overload protection with 
minimum maintenance. 


You can be sure you're getting the most for your 
money when you specify Class H_ transformers, 
motors, solenoids and Silastic} lead wire and cable. 


* Sealed Dry Type Transformers Proved Safe by Test, Tipton, AIEE 
Summer General Meeting, June 15, 1953. AIEE Technical Paper 53-45. 
t Registered trademark for Dow Corning silicone rubber. 


DOW CORNING 


DOW CORNING \ cuicones 


Midland 


CORPORATION 


Michigan 


ATLANTA = CHICAGO = CLEVELAND = DALLAS )=—s DETROIT §=«- LOS ANGELES = NEW YORK © WASHINGTON, B.C. 
(Silver Spring, Md.) 
tn Canada: Fibergias Canada Lté., Torente tn Great Britain: Midland Silicones Ltd, Lendes 
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for the Tube Department of the 
RCA Victor Division, Radio Corp of 
America. He will be responsible for 
sales of RCA transistors to equip- 
ment manufacturers. 


Gordon E. Medlock has been elevated 
from assistant sales manager to sales 


manager of Stearns Magnetic, Inc, | 
Milwaukee. With the company since | 
1946, Medlock assumes responsibility | 


for sales of the company’s line of 


magnetic separation and power trans- | 


mission equipment. 


W. B. Young, assistant treasurer and | 
auditor for Puget Sound Power & 

Light Co at Everett, Wash., before | 
being transferred to Wenatchee, | 


Wash., several years ago, has returned 


to Everett as assistant manager of | 


the Snohomish County PUD. 


Lester H. Graves, vice president of 
Curtis Lighting, Inc., has retired after 


41 years of service with the com- | 


pany. 


E. J. Byrnes, Jr., has been appointed 


assistant general manager of sales, | 


Eastern Division, of Colorado Fuel 
& Iron Corp. In June, 1925, prior 
to the merger with CF&I, Byrnes 


joined the then Wickwire Spencer | 
Steel Co. His executive offices are 


located in New York City. 


Harry B. Knights, distribution en- 


gineer for Boston Edison Co, has | 
retired from that utility after many | 


years’ service and has established a 


consulting engineering office in North | 


Weymouth, Mass. 


Colin W. Raff, director of publicity | 
and advertising for Montana Power | 
Co, has been named an executive | 


assistant of the utility. 


John E. McMaster has been ap- | 


pointed safety engineer of New Eng- 


land Gas & Electric Service Corp 


with headquarters at Cambridge, 
Mass. Before joining the service 


corporation in 1947, he was associ- | 
ated with affiliated companies in the | 
NEGEA system for more than 25 


years. 


J. R. Johnstone has been named man- 
ager of the carbon products sales de- 
partment of National Carbon Co, a 
division of Union Carbide & Carbon 
Corp. In his new post Johnstone will 
handle sales of carbon and graphite 
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It takes only 17 seconds fo install 
Dieck's New Insulated Gin 


Has Dieck's New Spin Tite Tightener. Actual trials show this gin can be 
attached to pole in 17 seconds. No more time than required for a rope sling 
and safer to use. 


@ Light weight—only 12 lbs. 


@ Max. load—830 lbs. using double blocks and snatch block at base of pole. 
@ Blocks and SE-electric manila rope also available. 


Information available on our complete line of light and heavy duty gins. 


1001s BODENDIECK TOOL COMPANY 


325 EAST MAIN STREET —e*— TAYLORVILLE, LLENOKS 
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using a KEARNEY 
GROUND ROD DRIVER 


No more tedious, time-consuming sledge driving. Actual 
field tests have shown that one man using a KEARNEY 
GROUND ROD DRIVER can drive two 8-foot rods 
in less time than it takes two men to drive one rod 

by old-fashioned methods. 


Operator simply inserts any length of rod through the 
hollow handle. Rod is gripped near the ground by a heavy 
chuck. Downward blows of the handle against the 

chuck quickly drive the rod, the weight doing most of 

the work. Old rod may be easily pulled out of the ground 
by reversing this procedure. 


WRITE FOR PRICES— JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Ave. - St. Lovis 10, Mo. 
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A Double Load of 100-f. W 
Transter Treating Plont 


WESTERN RED CEDAR POLES 
for TRANSMISSION LINES... 


We maintain large stocks of Northern White and Western 
Red Cedar and Douglas Fir Poles in the heart of the 
Middle-West so that we can serve you promptly. 


Full length Penta Treatment or Creosote Butt Treatment 
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Red Cedar Poles ct our Minnesota 


The MacGillis and Gibbs Company 


1615 E. ROYALL PLACE MILWAUKEE, WISCONSIN 
@ SERVING THE PUBLIC UTILITY INDUSTRY SINCE 1902 
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FOR POWER TRANSMISSION AND SUBSTATIONS 


Available in all combinations for tubular and flat bar bus. wire, and 


cable conductors . . . copper to copper. aluminum to aluminum, and 
aluminum to copper. 









Write for Catalog 53-1. For aluminum connectors—Catalog A54-1. 
Immediate delivery on all standard items. 
Prompt delivery on specials. 








brushes for motors and generators 
An electrical engineer, he joined 
National Carbon in 1937 


William E. Jacobs has been appointed 
assistant division superintendent of the 
Western Division of Consumers 
Power Co. He joined the utility im 
1923. 


S. R. Naysmith has resigned as vice 
president in charge of engineering of 
the Illuminating Division of Miller 
Co, Meriden. Conn. Naysmith, who 
was elected vice president in 1942. 
Was associated with the compary for 
28 vears 


Joseph E. Theobald has been named 
assistant comptroller in charge of 
general accounting of Dayton Power 
& Light Co. He has been supervisor 
of reperts and voucher = control 
department for three years, and has 
been affiliated with DPAL since 1927 


Lioyd K. Yerger has been appointed 
superintendent of the meter and test 
department in Buffalo. -N. Y.. for 
Niagara Mohawk Power Corp. He 
succeeds Nelson B. Phillips, who re- 
tired after 44 years service 


OBITUARY 


W. F. Sims, 77, retired chief electrncal 
engineer of Commonwealth Edison 
Co. died recently. He retired from 
the engineering post in 1943 after 
serving the utility 32 vears. Identified 
with technical activities of various 
national engineering organizations, he 
was a fellow of American Institute 
of Electrical Engineers and a member 
of the Western Society of Engineers. 


James J. Russell, 67. chairman otf the 
board of Revere Copper & Brass, Inc. 
died Aug. 1 at New York. Affiliated 
with Revere since 1904. Russell was 
elected chairman of the firm in 1951 
after serving several years as president 


Waldo H. Beauvais, 56. chief engineer 
of the Webster Street generating sta- 
tion of Worcester (Mass.) County 
Electric Co, in Worcester. died at 
Auburn. Mass., Aug. & 


Lawrence B. Maas, 48. a field en- 
gineer in the electrical engineering 
section of Central Illinois Public 
Service Co. died July 22. He had 
been with the utility for 31 vears 
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For this 
panel board mounting 


Electric Furnace Co. specifies 


KeM Ebonized 
Asbestos 


The above illustration features two EF gas 
fired double ended recirculating draw furnaces 
for treating aircraft engine parts, 
manufactured by the Electric Furnace 
Company, Salem, Ohio. K & M Ebonized 
Asbestos is well suited for the control panels, 
because of its high resistance to severe shocks, 
vibration, rapid temperature change and its 
exceptionally high dielectric strength. 


For switchboards, bus bar supports, 
cabinets, compartment linings, bench boards, 
testing tables, and such—it is ideal. 

It is made in thicknesses from }<"’ to 4”, 
giving it a wide range of usefulness. 


Perhaps this time-tried product can help 
solve one of your design problems! Write us 
for complete specifications on K& M 
Ebonized Asbestos, or for answers to 
questions about particular applications. 


KEASBEY & MATTISON company « AMBLER « PENNSYLVANIA 


IN CANADA: ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG, VANCOUVER 
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MANUFACTURERS & MARKETS 


Interior Awards Contracts .. . 


. . . for electrical equipment to Allis Chalmers and Japanese 
firm. Units slated for BPA’s high voltage transmission system 


Interior Department last week an- 
nounced award of two. electrical 
equipment contracts involving the ad- 
ministration’s “Buy American” policy. 

The department awarded one con- 
tract to a domestic firm and the other 
to a foreign firm, although foreign 
firms were low bidders on both con- 
tracts. Equipment to be supplied is 
for Bonneville Power Administration’s 
high voltage transmission system. 


Policy Change?? . . . The Interior ac- 
tion gives no clear-cut indication of 
a change in the government’s “Buy 
American” policy beyond showing 
that the new Republican Administra- 
tion is not judging bids exclusively on 
the price tag. 

Successful bidders on the contracts 
were: 

Allis-Chalmers Manufacturing Co, 
which won a $2,005,378 contract to 
furnish two banks of 345-kv auto- 
transformers for BPA’s ultra-high ten- 
sion line between McNary and Ross 
dams. 

Nippon Gaisha, Kaisha, Ltd, of 
Japan, which won a $298,000 con- 
tract to supply 100,000 high voltage 
suspension insulators for a 345-kv 
transmission line. 

Autotransformers to be built by 
Ailis-Chalmers will be among the 
highest voltage transformers installed 
and operated in this country. Con- 
tract calls for delivery of six 120,000 
kva, 345-230-13.2 kv single-phase 
autotransformers for a 345-kv line. 


Foreign Firms Lack Experience . . . 
In announcing award of the trans- 
formers contract, Interior said, “The 
two foreign bidders on this invitation 
did not meet the specifications with 
respect to experience in the field of 
very high voltage and large capacity 
equipment.” It was determined that 
with few exceptions the foreign firms 
had not contracted for or delivered 
equipment in the voltage classes above 
230 kv. Further it was found that the 
firms had little experience with the 
American practice of reduced insula- 
tion levels. 
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On the strict price basis, however, 
the foreign firms beat American bids 
by several hundred thousand dollars 
(see Table I). 


TABLE | 
Bids on six 345-kv autotransformers 
American Elin Corp of Austria... .$1,375,550 
Ferranti Electric, Ltd, of England. 1,527,400 


ALLIS-CHALMERS 2,005,378 
Westinghouse 2,042,112 
General Electric 2,517,534 


For the insulator contract, Nippon 
Gaishi Kaisha with a bid of $298,000 
f.o.b. Seattle beat out nine domestic 
firms. The domestic firms all sub- 
mitted base bids of $408,000 f.o.b. 
shipping point except Porcelain Prod- 
ucts Co of West Virginia, which in- 
cluded a $50,000 delivery allowance 
in its bid. 

Sample bids for the insulators were: 

TABLE II 


Bids on 100,000 units high voltage : 
suspension insulators 


Base Price Plus 
Firm Bid Freight 

NIPPON GAISHA 
KAISHA, LTD OF JAPAN 

off color insulators $298,000 $309,968 

standard glaze 300,000 309,970 
Porcelain Products Co 

standard glaze 408,000 394,369 
R. Thomas & Sons Co 

standard glaze 408,000 440,918 


As far as could be determined, this 
contract was awarded on the basis of 
the “Buy American” policy which In- 
terior followed under the Democratic 
Administrations. In general the policy 
works like this: A 25% differential 


is added to the base bid of foreign 
competitors. If, when this is added to 
the foreign bid it still is below the 
lowest American bid, the contract 
may be awarded to the foreign firm. 

Using this formula to evaluate the 
competing bids for the 100,000 in- 
sulators, Interior came up with these 
figures: Japanese bid, $355,000. Low 
American bid, $358,000. 


Submitted Sample Units . . . In addi- 
tion to beating the domestic bid, the 
Japanese firm also submitted sample 
units to BPA for testing. These suc- 
cessfully passed electrical and me- 
chanical tests. 

Although these contracts have long 
been the center of a behind-the-scenes 
controversy, there is the chance that 
tougher decisions are still pending. 
Interior has before it bids for a num- 
ber of 230-kv transformers, and again 
foreign bidders are low. 


Detroit Edison Biggest 
User of ‘Power Kits’ 


Biggest single user of Westinghouse 
Electric Corp’s educational “Electric 
Power Kits” has been Detroit Edison 
Co, which has purchased 1,000 kits. 

To date, Westinghouse has sold 
some 6,000 kits to 220 different utility 
organizations for use with the schools 
in their areas. Westinghouse reports 
that the experience of utilities using 
the kit seems to have been thoroughly 
satisfactory. 

The kit, introduced in the fall of 
1952 (EW, Sept. 29, p 46), contains 
related teaching aids designed to help 
young students—grades 7 through 
9—to get a better understanding of 





MANUFACTURERS’ EARNINGS 


Period 


Company Months Ended 
Bowser 6 June 
Clark Equipment 6 June 
Combustion Engineering 6 June 
Continenta!-Diamond Fibre 6 June 
Cooper-Bessemer 6 June 
Foster Wheeler 6 June 
Walter Kidde 6 June 
McGraw Electric 6 June 
Remington Arms 6 June 
Rome Cable 3 June 
Square D 6 June 
U. 8. Rubber 3 June 
U. 8. Rubber 6 June 


Weston Electrical Instrument 6 June 





Earnings Per 
Net Income Common §' 
1953 1952 1953 1952 
208 773 $422,302 $.. $. 
3.071.230 3,295,102 2.an 2.90(a 
3,663 ,787 2,573,100 3.79 2.67 
426,259 378 ,522 93 82 
954 ,398 1,339 ,803 1.76 2.39(a) 
1,002 ,596 577 058 1.76 1.01 
521,000 015,000 2.49 2.49 
3,651,000 3,641,000 3.60 3.59 
3,053 .916 2.779.990 40 36 
524 ,000 562,925 1.05(b) 1.15(b) 
1,941,329 2,334,994 1.41 1.69 
7,283 ,739 3,708 ,728 1.13 1.01 
14,440,347 12,956,461 2.23 1.95 
647 ,112 586 ,825 1.51 1.37(a) 


Notes—(a) On number of shares now outstanding; (b) On shares outstanding at close of the period. 
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There’s more here than meets the eye! 
THIS IS EXPANDED ACSR 


It’s hot stuff—330,000 volts hot. It carries 
voltage much higher than any transmission 
line in America ever did before. 

This wrist-thick expanded ACSR answers 
the need of America’s utilities for a con- 
ductor capable of transmitting tomorrow’s 
super voltages safely and economically. 

A product of co-operation between utility 
engineers and Alcoa, it is the latest develop- 
ment in a series of achievements which 
started with the introduction of the first 
ACSR forty-three years ago. 
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Achievements made Alcoa first in alumi- 
num. Behind each were research and de- 
velopment facilities, production facilities, 
service facilities unrivaled in the industry. 
These facilities continue to keep Alcoa first 
in aluminum conductors. 


Alcoa 0. 
Aluminum 


ALUMINUM COMPANY OF AMERICA 








GIVING CABLE THE SHAKES, 
on special vibration equipment like 
this, is one of the many ways Alcoa de- 
velops and tests electrical conductor. 
Thousands of tests in Alcoa’s labora- 
tories are your assurance that Alcoa® 
Aluminum Conductors and Accessories 
are right —on the line. 


OVER 2,000,000 MILES OF ACSR have been pro- 
duced by Alcoa in its plants at Massena, N. Y., and 
Vancouver, Wash. Designed and equipped to give you 








the best in quality, located to give you the best in 
service, these plants produce the most complete line of 
aluminum conductors. 








DATED MAY 30, 1912, this Alcoa 
field service report is the first of many 
made on a line that’s still in service. In 
the forty-one years since the report was 
written, Alcoa has been adding constant- 
ly to its first-hand knowledge and on- 
the-job experience. 
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OVER ONE HUNDRED YEARS of 
customer service—an average of seven- 
teen years per man—have been amassed 
by the six Alcoa Electrical Conductor 


Supervisors shown here. You'll find 
Alcoa men—and Alcoa Aluminum Elec- 


trical Conductors—on the tough jobs. 


August 24, 





WRITTEN BY ALCOA’S staff of elec- 


trical engineers, their subjects range 
from products to procedures; their con- 
tents from Amperes to Voltage Drop. 
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EXPANDED ACSR is designed to provide the large diameters re- 
quired for conductors at super voltages. The customary relationship 
between strength and loaded weight of conductor is maintained; the 
increased diameter economically obtained by introducing nonmetallic 
filler strands in the intermediate layers of the cable. 


ANCHOR CLAMP is result of growing demand for a small, con- 
venient clamp for all-aluminum cable in urban distribution lines. 
Cast from tough aluminum alloy, it handles limited tensions up to 
3000 pounds and provides tensile strength of 5000 pounds between 
pin and pulling eye. 


BOTH PRODUCTS are the result of the same painstaking research, 
engineering and manufacturing standards which developed the other 
aluminum electrical conductor products shown here. 


ALCOA] 


Alcoa -. 
Aluminum 


ALUMINUM COMPANY OF AMERICA 


ALCOA ACCESSORIES are available 
for any aluminum conductors. De- 
veloped and tested by Alcoa, first in 
aluminum conductors, they are manu- 
factured under rigid quality controls. 
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ALCOA ALL-ALUMINUM CON- 
DUCTORS, solid and stranded, bare 
and covered, are finding increasing use 
in primary and secondary distribution 
systems. Construction moves faster be- 
cause of light weight. Linemen like it. 


} 
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ALCOA RECTANGULAR BUS 
BARS have had long experience. Those 
illustrated were installed in 1898. Re- 
cent installations have shown 50% 
savings when compared with copper. 


ALCOA OFFERS from its alloys the | 
one most suitable for any tubular bus 
conductors. 


Pe 
Tp 
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ALCOA ACSR and Alcoa expert serv- 
ice help solve special span problems 
—sometimes involving new designs of 
ACSR to meet special strength re- 
quirements. 








AKRON 8, OHIO 

506 Akron Savings & Loan Bldg. 
ALBany 7, N. Y. 

90 State Street 
ALLENTOWN, Pa. 

1132 Hamilton Street 
ATLANTA 3, GA. 

1800 Rhodes-Haverty Building 
BALTIMORE 1, Mp. 

400 Baltimore Life Building 
BIRMINGHAM 3, ALA. 

505 First National Building 
Boston 16, Mass. 

20 Providence Street, Park Square 
BRIDGEPORT 4, CONN. 

Atlantic Street 
BUFFALO 7, N. Y. 

1880 Elmwood Avenue 
CHARLOTTE 2, N. C. 

616 Johnston Building 
CHATTANOOGA 1, TENN. 

1205 Volunteer Building 
Curicaco 11, ILL. 

520 North Michigan Avenue 
CINCINNATI 2, OHIO 

801 Enquirer Building 
CLEVELAND 13, OHIO 

1450 Terminal Tower 
CoLumBus 15, OHIO 

40 South Third Street Building 
DALLas 2, TEXAS 

301 Thomas Building 
DAVENPORT, IOWA 

503 Kahl Building 
Dayton 5, OHIO 

207 Northtown Arcade 
DENVER 2, CoLo. 

524 U. S. National Bank Building 
Detrorr 2, Mic. 

610 New Center Building 










[ALCOA) 


Aicoa 


Aluminum 


ALUMINUM COMPANY OF AMERICA 


ALCOA SALES OFFICES 


EVANSVILLE, INDIANA 

320 N.W. Seventh Street 
Fort WAYNE, IND. 

930 Lincoln Bank Tower 
GRAND Rapips 2, Micu. 


812 Michigan National Bank Bldg. 


HARTFORD 3, CONN. 

Capitol Building, 410 Asylum St. 
Houston 2, TEXAS 

1804 Commerce Building 
INDIANAPOLIS 4, IND. 

303 Guaranty Building 
JACKSON, MICH. 

1405 National Bank Building 
Kansas Crry 5, Mo. 

2300 Power & Light Building 
Los ANGELES 14, CALIF. 

108 West Sixth Street 
LOUISVILLE 2, Ky. 

1152 Starks Building 
Miami 32, Fa. 

1605 Alfred I. du Pont Building 
MILWAUKEE 2, WIs. 

735 North Water Street 
MINNEAPOLIS 2, MINN. 

1060 Northwestern Bank Building 
NEWARK 2, N. J. 

744 Broad Street 
NEw ORLEANS 12, La. 

627 Whitney Bank Building 
NEw York 17, N. Y. 

230 Park Avenue 
OKLAHOMA City 2, OKLA. 

1606 Liberty Bank Building 
Omana, NEB. 

708 Omaha National Bank Bldg. 
Peoria 1, ILL. 

725 Commercial Natl. Bank Bldg. 
PHILADELPHIA 9, PA. 

123 S. Broad Street 
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PITTSBURGH 19, PA. 

1501 Alcoa Building 
Pontiac 15, MicH. 

301 Pontiac State Bank Building 
PORTLAND 4, ORE. 

1115 U. S. National Bank Bldg. 
PROVIDENCE 3, R. I. 

815 Industrial Trust Building 
RICHMOND 19, VA. 

712 Southern States Building 
RocHESTER 4, N. Y. 

1331 Lincoln Alliance Bank Bldg. 
Sr. Louts 8, Mo. 

10th Floor, Continental Building 
San FRANCcIscoO 4, CALIF. 

615 Russ Building 
SEATTLE 1, WASH. 

1411 Fourth Avenue Building 
SouTH BEnp 1, INpD. 

805 J.M.S. Building 
SPRINGFIELD 3, MAss. 

232 Tarbell-Watters Building 
SYRACUSE 2, N. Y. 

408 State Tower Building 
TAMPA 2, FLA. 

227 First National Building 
ToLepo 4, OHIO 

1801 Ohio Building 
WASHINGTON 6, D. C. 

1200 Ring Building 
WIcHiTA 2, KAN. 

1011 Central Building 
WILMINGTON 28, DEL. 

301 Delaware Trust Building 
WORCESTER 8, Mass. 

22 Pleasant Street 
York, Pa. 

205 Manufacturers Building 
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the importance of electric power in 
the growth of America. 

Each kit, which sells for $5.00, is 
made up of four main parts: (1) A 
set of three full-color wall charts de- 
picting basic activities in a typical 
American community in the muscle 
power, steam power and electric power 
.ages; (2) a cardboard model of a steam 
generating plant which students build 
themselves; (3) a set of forty 24-page 
cartoon-type booklets for student use; 
and (4) a Teacher’s Guide suggesting 
classroom activities. Detroit Edison 
has purchased an additional 25,000 
carton-type booklets. 





MANUFACTURING BRIEFS 


Merger of Allis-Chalmers Manufac- 
turing Co, Milwaukee, and Buda Co, 
Harvey, Ill., has been proposed. Buda 
plans a special shareholders meeting 
for Sept. 10 in Harvey to consider an 
agreement calling for exchange of all 
its assets for shares of Allis-Chalmers 
on the basis of one share of the latter’s 
common stock for each 2 1/16 shares 
of Buda common, of which 411,498 
are outstanding. As of June, Allis- 
Chalmers had 3,059,069 shares out- 
standing. 


Canada Creosoting Co, Ltd, recently 
held open house at its Trenton, Ont., 
wood treating plant to mark the pro- 
cessing of the first of about 50,000 
poles to be preserved with penta- 
chlorophenol (penta) for Bell Tele- 
phone Co of Canada. The plant, 
which has a new steam plant under 
construction, contains two treating 
cylinders 132 ft long and 7 ft in 
diameter, each with a capacity of 
about 30,000 board feet, or 125 poles 
per charge. 


General Electric Co’s Power Trans- 
former Department at Pittsfield, 
Mass., will begin construction in 
October of an 80 by 210-ft addition 
to its present 1,000 ft long transformer 
tank shop. Purpose of the expansion, 
which will be completed next spring, 
is to increase production in the large 
transformer sizes. . . . GE is also plan- 
ning a $3,500,000 product develop- 
ment laboratory in Schenectady, N. Y. 
It will be used in improving design 
of steam turbine components. Con- 
struction begins this month under con- 
tract with Ebasco Services, Inc. 








SALES ASSIGNMENTS 





Company Staffs 


Elliott Co, Jeannette, Pa., has appointed 
W. S. Carlson, formerly in the Duluth of- 
fice, manager of the Minneapolis district 
office. H. D. Mateffy has been named branch 
manager of the Duluth office. M. L. Hiller, 
who has been a field engineer in the Wash- 
ington, D. C. district office, has been made 
district manager. The firm’s Tulsa (Okla.) 
district office is now located at 910 Petro- 
leum Bldg. 


Harnischfeger Corp, Milwaukee, has 
named Arch S. James as hoist sales engi- 
neer in its St. Louis office. 


Colorado Fuel & Iron Corp, New York, 
has named Ford L. Brooke district manager 
of its newly opened New Orleans (La.) 
district sales office and warehouse. Brooke 
formerly handled sales of wire rope for 
Colorado F&I in Louisiana. 





MEETINGS CALENDAR 





*Public Information Program 
Inter-Regional Committee, 
Hotel, 


Blackstone 


Chicago, Sept. 1; West North 


Central Region, River Inn Hotel, Fergus | 


Falls, Minn., Sept. 24; East North Cen- 
tral Region, Columbus, Ohio, Sept. 25; 
Mid-Atlantic Region, Baltimore, M4d., 
Sept. 30; Steering Committee, Edge- 
water Beach Hotel, Chicago, Oct. 21; 
Workshop Conference, Edgewater Beach 
Hotel, Chicago, Oct. 22-23. 


*American Institute of Electrical 
neers 

Pacific General 

couver, 


Engi- 


Meeting, Hotel 


Vancouver, B. C., Sept. 1-4; 


Middle Eastern District Meeting, Daniel 


Boone Hotel, Charleston, W. Va., Sept. 


29-Oct. 1; Conference on Application of | 


Motors to Air-Moving Equipment and 


Symposium on Induction Motors, Hotel | 


an Orman, Fort Wayne, Ind., Oct. 6-8; 


Fall General Meeting, Muehlebach Ho- 
tel, Kansas City, Mo., Nov. 2-6. 


Edison Electric Institute 
Commercial Sales Section Committees, 
EEI headquarters, New York, Sept. 3-4; 
EEI-AGA Accounting Division Organi- 
zation Meeting, Hotel Statler, Detroit, 
Sept. 15-18; Accident Prevention Com- 
mittee, Radisson Hotel, Minneapolis, 
Sept. 21-22; Prime Movers Committee, 
Detroit, Oct. 5-6; Transmission-Distri- 
bution Committee, Hotel Nicollet, Min- 


neapolis, Oct. 8-$; Industrial Relations | 


Committee, Fall Round-Table 
ence, Sheraton Hotel, Chicago, Oct. 
12-14; Meter-Service Committee, Wil- 
liam Penn Hotel, Pittsburgh, Oct. 19-21; 
Electrical Equipment Committee, Jung 
Hotel, New Orleans, Nov. 2-3. 


Confer- 


Illuminating Engineering Society 
National Technical Conference, Hotel 
Commodore, New York, Sept. 14-18. 


Northwest Public Power Association 
Accounting Section, Monticello Hotel, 
Longview, Wash., Sept. 17-18. 


Public Utilities Association of Virginias 
Annual Meeting, The Greenbrier, White 
Sulphur Springs, W. Va., Sept. 17-20. 


Maryland Utilities Association 
Fall Conference, Cavalier Hotel, Vir- 
ginia Beach, Va., Sept. 18-19. 
Rocky Mountain Electrical League 
50th Annual Fall Convention, 
moor Hotel, Colorado Springs, 
Sept. 20-23. 


Broad- 
Colo., 


National Association of 
Utilities Commissioners 
Hotel Roosevelt, New York, Sept. 20-26. 


Railroad and 


Instrument Society of America 
8th National Instrument Conference- 


ELECTRICAL WORLD @ August 24, 1953 


Van- | 


HANDY 
ANDY 
SAYS, 





DUXSEAL 


plugs em 
easier-and better! 


GREK. aan eormmmmmretscnicaey 


Duxseal is a nonhardening adhesive 
plastic compound made with an asbestos 
base. Stays plastic, will not slump, melt 
or run under ordinary temperatures. 
Clings to duct walls and cables but flexes 
with expansion and contraction. Un- 
affected by water and gases—does not 
react with rubber, metals or painted sur- 
faces. For full details 
write Johns-Manville 
Box 60, New York 
City 16; in Canada, 
199 Bay St., Tor- 
onto 1, Ontario. 


















Duxseal is a general 
utility sealing and 
caulking compound 
for duct openings, 
potheads, bushings 
and terminal boxes. 
Use like putty as it 
comes from the 
package 


ui tll 


Johns-Manville 
_ SEALING COMPOUNDS; 
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Exhibit, Sherman-Morrison Hotels, “hi- 
- cago, Sept. 21-25. 
International Association of Electrical 
Mees Inspectors 


Silver Jubilee Meeting, Edgewater 


© AMERICA’S FIRST WIRE FENCE eo Beach Hotel, Chicago, Sept. 21-26 


| Electric Lines Club of New England 
Fall Meeting, University Club, Boston 
Sept. 2 


New England Meter Engineers 
Fall Meeting, Casco Lodge, Casco, Me., 
Sept. 24-25. 


National Electrical Industries Show 
Sponsored by Eastern Electrical Whole- 
salers’ Association, 69th ens 
Armory, New York, Sept. 29-Oct. 


Great Lakes Power Club a 
Plankinton House, Milwaukee, Wis 
Oct. 1-2. 


Pennsylvania Electric Association 

Fall Meeting, Relay Committee, Irem 

Temple Country Club, Dallas, Pa., Oct j 
1-2; Joint Meeting ‘of Transmission- ' 
Distribution Committee and Electrical 

Equipment Committee, Abraham Lincoln 

Hotel, Reading, Pa., Oct. 8-9; Meter 

Committee Fall Meeting, Brunswick 

Hotel, Lancaster, Pa., Oct. 22-23. 








Southeastern Electric Exchange 
all eTSs * Fall Meeting, Engineering-Operation 
SF those ever-present =—=="J==~ call for the security Section, Carolina Hotel, Pinehurst 
My N. C., Oct. 1-2; Accounting Conference 
that expertly erected Page Chain Link Fence has pro- Battery Park Hotel, Asheville, | N. c 
t. 15- ; Genera ales onference 
vided to businesses such as yours for more than 60 Atlanta Biltmore Hotel, Atlanta, Ga 
Nov. 19-21. 
years. Choose one of the several styles in your choice of metals— 
: : ° . . Interstate Power Club 
heavily galvanized Copper-Bearing Steel, long-lasting Stainless Hotel Martinique, New. York, Oct 
. ain . . Hote artinique, New York, Dec. 
Steel, or corrosion-resisting Aluminum. Consult the technically : 
: : : American Society of Mechanical Engineer= 
trained Page erecting firm nearest you—one of more than 100 con- "Fall Meeting, Sheraton Hotel, Roches- 
: ie es , oes A 1 Meeting 
veniently located throughout the country. For name and data... Statler. Hotel, New’ York. Nov 2°: 
Write Dec. 4. 
to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, Bridgeport, mhestete & owen e 7 
‘ ; : Z 3 a u o stern ennsyivania 
Chicago, Denver, Detroit, Los Angeles, Philadelphia, New York or San Francisco. | tth. Industrial Electric Exposition, Wil- 
PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, Inc, | liam Penn Hotel, Pittsburgh, Oct. 6-8 





| Indiana Electric Association 
Annual Convention, French Lick Springs 
Hotel, French Lick, Ind., Oct. 7-9 


Association of Edison Hluminating Com- 


Double barrel Advertising “Bissteec 


Sulphur Springs, W. Va., Oct. 8-10 


National Association of Electrical Dis- 
tributors 

Fall Meeting, Pacific Zone, Hotel de! 

Coronado, Coronado, Calif., Oct. 11-14 


Advertising men agree—to do a complete advertising job you need the 
double effect of both Display Advertising and Direct Mail. 


Display Advertising keeps your name before the public and builds prestige. | eens epabititen ‘mncibiiiitien 


a . . a . . M . Hotel Fort Des 
Direct Mail supplements your Display Advertising. It pin-points your eeiaen on siinan Oe. tet3. “a 
message right to the executive you want to reach—the person who buys or 
influences the purchases. | Electrical Association of Philadelphia 
P menenal pet ne snes a spon- 
. : : - ‘ s d by } turers’ Division, Con- 
More and more companies are constantly increasing their use of Direct vention Hall. Phils Jet. | * 


vention Hall, Philadelphia, Oct. 13-15 
Mail because it does a jOb that no other form of advertising will do. 
American Standards Association 
4th National Standardization Confer- 
ence and 35th Annual Meeting, Wal 
dorf-Astoria, New York, Oct. 19-21 


McGraw-Hill has a special Direct Mail Service that permits the use of 
McGraw-Hill lists for mailings. Our names give complete coverage in all the 
industries served by McGraw-Hill publications — gives your message the 


— : . . . ° *Universit f Tex 

undivided personal attention of the top-notch executives in the industrial Douur Dicuthetien Conference, Depart- 
ment of Electrical Engineering, Lower 
Colorado River Authority Auditorium 


firms. They put you in direct touch with the men.who make policy decisions. 


In view of present day difficulties in maintain- Austin, Oct. 19-21. 
ing your own mailing lists, our efficient personal- Oklahoma Utilities Association 
ized servi . : . . ; Electric Light and Power Division 

e's particularly cenportamt oh securing Eastern District, Vinita, Okla., Oct. 22 

the comprehensive market coverage you need and Western District, Norman, Okla., Oct 
want. 23. 

Ask for more detailed information today. You'll woe _ atetoet Manufacturers Asso- 
be surprised at the low over-all cost and the Annual Meeting, Haddon Hall, Atlanti: 
tested effectiveness of these hand-picked selec- City, N. J., Nov. 9-12 


tions. Wisconsin Utilities Association 


Electric-Gas Section Convention 
Schroeder Hotel, Milwaukee, Nov. 11-13 


GRAW HILL foe Const + may ek Comnstnin het 
o e e hi nnua awalian Conference, onolulu, 

T. H., Nov. 19-20. 

MeSRAW-HILL FT WicGraw-Hill Publis ing Co., Inc. | ov 


. | Public Utilities Advertising Association 
330 West* 42nd Street, New York 36, a. ¥. Region Two Annual Meeting, Skytop, 
?a., Dec 


*Addition this week. 








244 August 24, 1953 @ ELECTRICAL WORLD 





—E —_ 6f£ ee. 8 Dae hatem Sanebaas 60 








Ta B METHOD 





LOOK FOR THIS SIGN — 
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THE STRONGEST CONNECTION FOR ACSR 





















eT — Compression Dead End 


T & B connector assemblies for dead-ending ACSR develop tensile strengths 
greater than that of the cable itself. Coated serrations inside the inner clevis 
barrel provide a sure, certain grip that matches the full strength of the steel 
core. The aluminum outer compression sleeve assures high conductivity of the 
joint. Both sleeves are easily installed with light-weight, portable 
T & B METHOD hydraulic tools which compress joints hexagonally and 
force the fitting and cable into one homogeneous mass . . . all in a few seconds. 

Electrically, T & B Dead Ends offer higher conductance than equal lengths 
of cable — the one-piece aluminum tube provides uninterrupted current path 
from cable to jumper loop. During compression, the special serrated T & B 
compression sleeve penetrates the aluminum oxide film on the outside cable 
strands providing clean overall metal-to-metal contact, as well as minimum 
current loss. Oxide film on the inner strands is also effectively abraded, thereby 
maintaining a dense, tight joint. 

Though the use of an oxide-inhibiting agent is recommended for 
T & B METHOD aluminum connections, no joint compounds are needed to 
obtain maximum electrical efficiency. 

Investigate the complete line of T & B fittings for ACSR, aluminum cable 
and copper cable installation — they offer you important savings in time 
and installation costs. Write for your free copy of T & B Bulletin U-2. 


IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It's our way of assuring you the service and savings 
of a friendly local source. Call him for all your electrical needs. 


THE THOMAS & BETTS CO. 


INCORPORATED 
14 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 

























the New Way to Cut 








STEEL 
CORE 
NOT 
DAMAGED 









curs 
ALUMINUM 
WIRES ONLY 


Save 15 to 30 
minutes per splice 


@ HERE IS AN ACSR PRE-SPLICE CUT- 
TING TOOL that custs the alu- 
minum strands in seconds—with- 
out damaging the supporting 


steel core. Cutting stops automa- 
tically when core is reached. 


© SWIFT, ONE-STROKE ACTION — 
replaces the tedious hacksaw 
method. You get clean edges that 
help assure a clean splice. 


@ TWO STYLES — Made with hick- 
ory handles for cutting hot or 
cold lines in ACSR sizes from 
#6 to 4/0. Larger cutters for 
cables from 266,800 CM to 715,- 
500 CM (max. outside diameter 


1.09”) are made with forged steel 
dies. 


@ WELL-BALANCED, LIGHTWEIGHT, 
TESTED — These tools have the 
same exclusive features found in 
Interstate Hot Line Cutters and 
Bolt Cutters. Simple geared ac- 
tion, with only 4 movable parts. 
No complicated mechanism. No 
delicate adjustments. 


Write for full data and prices 


NTERSTATE 


DROP FORGE CO. 


Special Products Division 





4085 W. Capitol Dr. Milwaukee 16, Wis. 
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TECHNICAL LITERATURE 


Turbine Generators—A 20-pg booklet illus- 
trating some 30 applications of ‘“Indus- 
trial Turbine-Generators” is now available. 
Because requirements vary from applica- 
tions where maximum conversion of heat 
energy to electrical power is most im- 
portant to those in which process steam 
is of primary concern, the booklet de- 
scribes the six principal types of indus- 
trial turbines. They are: non-condensing, 
non-condensing single-extraction, non- 
condensing double-extraction, condensing 
single-extraction, condensing double- 
extraction, and condensing. The booklet 
presents photographs and _ installation 
data on representative turbine applica- 
tions. For a copy of this booklet, B-5418, 
write Westinghouse Electric Corporation, 
Box 2099, Pittsburgh 30, Pa. 


Silver Brazing——‘A Complete Guide To 
Successful Silver Brazing” is a new 48 
pg booklet just released. The booklet is 
a guide available for all aspects of silver 
brazing applications and procedures. It 
provides correct answers to all general 
questions on low temperature silver braz- 
ing, brazing alloys, joint design, pre- 
formed brazing shapes, plymetals, fluxing, 
heating methods, cleaning and inspection. 
More than 50 drawings and charts are 
used to illustrate the text. Several of the 
reference charts have been found to be 
particularly useful in selecting specifica- 
tions for silver brazing alloys, to check 
U.S. Government Specifications and for 
Conversion Data. Copies are available 
without charge to engineering and braz- 
ing personnel of industrial manufacturers, 
libraries and schools, upon request to The 
American Platinum Works, 231 New Jer- 
sey Railroad Avenue, Newark 5, New 
Jersey 


Standards--—The following standards have 
just been published and are available 
from NEMA Headquarters: AEIC-EEI- 
NEMA Standards for Indicating Demand 
Registers, Publication No 130-1952 8 
pages 50 cents per copy. American Stand- 
ard Specifications for Radio Noise and 
Field Intensity Meters, 20 to 1000 Mega- 
cycles/Second, Publication No. 131-1952 
8 pages 60 cents per copy. Standards for 
Direct-connected Steam Turbine Synchro- 
nous Generator Units (2000-10000 Kw. In- 
clusive), Publication No. TU4-1952 16 
pages 75 cents per copy. Standards for 
Feeder Voltage Regulators, Publication 
No. FR1-1952 32 pages $3.00 per copy. 
Standards for Industrial Rectifier Units 
(Ungrounded 2-wire Service) (Sealed-tube 
Type). Publication No. 223-1952 16 pages 
$1.75 per copy. Standards for Mechanical- 
drive Steam-turbine Governors, Publica- 
tion No. TU5-1952 8 pages 75 cents per 
copy. Standards for Mining Rectifier 
Units (Stationary and Portable), Publica- 
tion No. 221-1952 16 pages $1.75 per copy. 
Standards for Silicone Varnished Glass 
Fabric, Publication No. VF5-1952 12 pages 
75 cents per copy. Address inquiries to 
NEMA, 155 East 44th St, New York City, 
ee 


Bibliography of Kesistance Welding— 
tesistance Welder Manufacturers Ass'n, 
1990 Arch St, Philadelphia 3, Pa. 
The Bibliography has been prepared 
to present as completely and accurately 
as possible, a record of published tech- 
nical articles on all phases of Resistance 
Welding. The list includes only those ar- 
ticles which have been published in the 
United States starting with 1946. How- 
ever, some articles before 1946 are in- 
cluded because of their continued value 
and importance. Most would be considered 
out-dated and of little value. The Bibli- 
ography may be obtained at $1.25 per 
copy by addressing the above and asking 
for RWMA Bul. No. 17. Each listing in- 
cludes a description of the article cover- 


age. Address the Association Secretary if 
inclusion on their regular mailing list is 
desired. 


Copper and Copper Alloys—Corro- 
sion Resistance of—The American Brass 
Co, Waterbury 20, Conn. This Anaconda 
publication, B-36R, is an industry “first,” 
and a result of twenty-seven years re- 
search and field study of the nature of 
corrosive attack on copper and copper 
alloys. The chemical and physical nature 
of corrosive attack in its various forms 
is explained. Also included in the 28-page 
booklet are a general discussion of corro- 
sion resistance of copper alloys, metal 
selection charts and corrosion rating 
against 183 commonly handled industrial 
and natural materials, typical industrial 
uses of copper alloys, analysis and proper- 
ties of copper alloys, properties and ap- 
plications of copper-base welding rods, 
and a check list of information necessary 
to make proper choice of a metal for 
resistance to corrosion in a given environ- 
ment. First published in 1952, this second 
edition is available without charge on 
request. 


Fontana Project Hydraulic Model 
Studies—Published as Technical Mon- 
ograph No. 68, this is a compre- 


hensive account of all model investiga- 
tions for the construction of Fontana 
Dam, from tests made at TVA’s Hydraulic 
Laboratory at Norris, Tennessee. The re- 
port is 384 pages and contains 71 draw- 
ings, 53 tables, and 165 photographic il- 
lustrations. Coverage includes the general 
project description, Spillway Entrance 
tests, Friction Losses, Cavitation Test re- 
sults, Spillway Outlet tests on 1:100 scale 
model, Howell-Bunger valve tests, Low- 
Level Outlet Structure, and the Emergency 
Spillway. The report is available at $5.00 
from The Treasurer, Tennessee Valley 
Authority, Knoxville, Tennessee. 


Modern School Lighting—Sylvania Elec- 
tric Products Ine. announces their 16- 
page illustrated study under the title 
“Some Whys and Hows of Modern School 
Lighting.” The statement that 80% of all 
school learning is gained through the eves 
has guided the author, Willard Allphin in 
this study and review of the latest school 
lighting trends. New construction and the 
modernization of old buildings is covered 
under the topics: quantity and quality of 
light and brightness contrast, incandescent 
and fluorescent cost comparisons, lighting 
levels ia classrooms, auditoriums, and 
halls; and correlations between light levels 
and the speed of learning. Write to Syl- 
vania Electric Prod’s. Co, 1740 Broadway, 
New York 19, N. Y. 


Transformer Reference Book— Allis- 
Chalmers Manufacturing Co., Milwau- 
kee 1, Wisconsin. This 170-page_ vol- 


ume is available at $1.00 by addressing as 
stated. Thirty-three authoritative articles, 
originally published in the A-C Electrical 
Review, have been revised with new pic- 
tures and charts and cover such topics as 
“Combined Voltage and Base Angle Con- 
trol Under Load,” “Changing Taps Under 
Load,” ‘How to Parallel Regulators to In- 
crease Feeder Capacity,” ‘Fundamentals of 
Audio Noise Measurements As Supplied 
to Transformers,” “It’s Simple to Over- 
load Transformers Safely If You Know 
How,” and “Trends in Power Transformer 
Application.” Ask for “Transformer Ref- 
erence Book” at $1.00. each. 


Noise Measurement—-A_ 120-page hand- 
book has been made available by the 
General Radio Company to replace the 
well known “Noise Primer’. Co-authored 
by Dr. A. P. G. Peterson of G. R. and 
Dr. Leo L. Beranek of M. I. T., the new 
Handbook of Noise Measurement covers 
thoroughly the measurement of airborne 
sounds, including definitions, standards, 
measuring equipment, procedures, and in- 
terpretation of results. Send $1.00 cash 
with order to General Radio Co, 275 Mass 
Avenue, Cambridge 39, Mass. 
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Radio Corporation of America 
Communications Division 
Dept. 45TD, Building 15-1 
Camden, N. J. 


C] RCA Microwave 
(1 RCA 2-Way Radio 


o---------------5 
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Please send me your new, free booklet on: 


RCA MICROWAVE 


RADIO-RELAY COMMUNICATION AND REMOTE CONTROL 


i RCA Microwave gives you as many 


voice channels as you need with min- 
imum use of frequency space. It em- 
ploys conventional tubes; familiar 
circuits not difficult to service. It 
interconnects with your telephone 
lines and switchboards. 


Over the years the operating rec- 
ords of RCA MIcROWAVE systems 
reveal a long history of successful 
operation through every kind of 
weather. Numerous RCA installa- 
tions are now providing continuity of 
service in many applications. 


RADIO CORPORATION of AMERICA 


COMMUNICATIONS EQUIPMENT 


1953 


CAMDEN, WN. J. 


Company 





Over the years RCA MICRO- 
WAVE has proved it stays in 
service when you need communi- 
cation most. 


RCA survey, construction and in- 
stallation facilities are a complete, 
single-source, single-responsibility 
service. 

For speedy, economical communi- 
cation and for adequate, remote su: 
pervision, contact your local RCA 
Regional Office for information, or 
mail coupon below. 

For dependable mobile communi- 
cations, use RCA 2-Way Radio. 

And remember, only RCA can pro- 
vide the nation-wide service facilities 
of the RCA Service Company. 
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STEWART FENCES 
COMMAND RESPECT 


There’s no question about it—a formi- 
dable Stewart Chain Link Wire Fence 
discourages vandalism. And other Stewart 
products do a bang-up protection job, 
too. For example: wire window guards, 
steel folding gates, wire mesh partitions, 
skylight guards, machinery guards, and 
others. Don’t be half safe—get complete 
protection— NOW. Stewart catalogs will 
be serit on request. Please mention prod- 
ucts in which you are especially interested. 


THE STEWART IRON WORKS CO., INC. 
2066 Stewart Block Cincinnati 1, Ohio 





all the U. S. Saving 
Bonds you can 


KEEP 


all the U. S. Savings Bonds 









-ENGINEERING-— 


Rates, Financing 
Insurance, Purchasing 
Taxes, Depreciation 
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WHAT THEY’RE SAYING 
At Industry Meetings 


Gas Turbine: New 
Electric Competitor 


P. W. EMLER, director, industrial sales, 
American Gas & Electric Service Corp, 
at joint power sales conference, Indus- 
trial Power Committee, Southeastern 
Electric Exchange, and Industrial Power 
and Heating Section, Edison Electric 
Institute, Charleston, S. C. 


There undoubtedly will be many 
improvements in the gas turbine in 
the future. Among these may be 
higher temperatures, the ability to use 
residual oil or coal as fuel, larger 
sizes, closed-cycle turbines, higher 
efficiencies and increased power with 
steam injection, free piston com- 
pressors, and certainly lower rela- 
tive prices resulting from mass pro- 
duction. 

The gas turbine will not now, nor 
is it likely to in the future, com- 
pletely replace the gas engine, the 
diesel engine, or the steam turbine 
as prime movers. 

The gas turbine has, however, cer- 
tain characteristics which adapt it to 
some specific applications. 

In those particular fields it is 
likely to be another source of com- 
petition to purchased electric utility 
service. 


Utility Dividend Policies 

Plagued by Two Fallacies 

W. F. STANLEY, financial vice president 
and secretary, Southwestern Public 


Service Co, at meeting of New York 
Society of Security Analysts 


Two fallacies seem still to persist 
and confuse the thinking of some 
people on the question of dividend 
payout policy. 

First, there’s the school of thought 
which contends that since plowing 
back earnings adds to the company’s 
income, and therefore to its per share 
earnings and to market value, a lower 
dividend payout is preferable. 

Second fallacy is the assumption 
that dividend policy affects the com- 
mon stock equity ratio. 

What dividend policy decides is 
not how much shall be spent for con- 
struction, or what proportion of new 
capitalization shall be raised in the 
form of common stock—each of these 


amounts will be the same regardless 
of the payout exchange—but rather 
what part of the additional common 
stock equity shall consist of retained 
earnings and what part of proceeds 
of the sale of additional common 
stock. 


Utilities Must Create 
Supply—and Demand 


B. K. WICKSTRUM, vice president, Sy! 
vania Electric Products, Inc, at Indus- 
trial Sales Conference, Pennsylvania 
Electric Association, | Wernersville 
Pennsylvania 


In radio, and now in television, the 
utility industry never has been an im- 
portant sales factor, although the 
amount of electricity used in radio 
and television sets is a sizeable con- 
sideration. 

Some power companies have made 
a stab at television promotion, but the 
thing moved too fast for their kind 
of operation. 

Maybe that’s the way the utility in- 
dustry wants it. Let others supply 
the demand for equipment of one 
kind or another and the utility will 
supply the energy. I can see some 
short term economic advantages in 
that kind of operation but I can’t see 
the leadership that meant so much to 
the electrical industry in years gone 
by. 


Residential Lighting Lags 
Behind Other Markets 


WILLIAM H. ROBINSON, JR, manager of 
advertising, General Electric Co’s Lamp 
Division, at annual conference of In- 
ternational Association of Electrical 
Leagues, San Francisco 


Despite the concentration of our 
effort in the industrial and commer- 
cial fields, to the almost complete 
neglect of residential lighting, total 
electricity consumption for lighting in 
homes has increased at an even 
faster pace than those recorded in 
the other markets. 

Even with this rapid progress, home 
lighting has actually lagged behind 
the other markets when we compare 
the results secured with the oppor- 
tunities it offers. In fact, one of our 
recent surveys indicated that at the 
present rate of improvement, it 
would take residential lighting no less 
than 100 years to reach the standards 
now prevailing in many stores and 
offices. 
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STON 
Sensitrol Relays 


eliminate need for involved electronic circuits, and auxiliary power 
supplies. 


operate directly on values low as 12 microampere, or 4 millivolt. 


handle substantial wattage at 110 volts on non-chattering magnetic 
contacts. 


available with single or double contacts, fixed or adjustable, 
manual or solenoid reset. 


Designing, or redesigning, for greater simplicity, compactness or 
reliability, investigate these widely used, ultrasensitive relays. 
So sensitive that they operate direct on the output of thermo- 
couples, resistance bulbs or photocells, they enable designers to 
cut manufacturing and maintenance costs by dispensing with 
involved circuits and many troublesome components. To help you 
adapt these rugged relays to your problems, engineering assistance 
is freely offered. Write ... WESTON Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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"STATES 
~ TEST BLOCKS 


p when 


METER TESTING 
really counts 
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when 
EASE, SPEED, ECONOMY 


really matter 


The quality construction fea- 
tures in every States Test Block 
Gre your gurantee of the very 
finest in meter testing per- 
formance. 

Designed and developed by one 
of the country’s leading mak- 
ers of electrical testing equip- 
ment, States Test Blocks with 
the Safety Grip Handle and 
Angle Blade Switch offer 
easier, quicker, safer testing 
and installation. 


You Get These Exclusive Features 
with STATES TEST BLOCKS 


© New Safety Grip Handle Assures 
Safer, Easier Gripping. 


© No Live Parts Extend Beyond 
Base. 


© Maximum Pressure at Jaw Con- 
tacts. 


© Large Selection of Pole Arrange- 
ments. 


© Nickel Corrosion Resisting Finish 
insures Good Contact, Attractive 
Appearance. 


¢ Angle Bent Studs Permit Quick 
Changing of Front Connection 
Blocks over to Back Connection. 


The States Company 
3 New Park Ave., Hartford, Conn. 


0 I am interested! 


Please send me Test Block Cat. No. 1, Sec. 9B 
Name Title 
Firm 
City Zone State 
250 
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CATALOGS ¢ BULLETINS 


@ IMMERSION HEATERS: A new elec 
tric immersion heater catalog that fea 
tures a section of application data for 
calculating the power requirements fo: 
heating processing tanks has been pre- 
pared by the Cleveland Process Co. The 
data simplifies the problem of estimating 
heat losses, determining the correct kw 
needed, and selecting proper heater size 
for tank capacity. With these factors 
accurately determined, it is an easy mat- 
ter to establish the most efficient and 
economical immersion heater installations. 
A copy of the Clepco-Glorod Immersion 
Heater Catalog with power calculating 
data may be had by writing to Cleveland 
Process Co, 7016 Euclid Ave, Cleveland 3, 
Ohio. 


@ RELAYING: A new and expanded edi- 
tion of “The Art Of Protective Relaying,” 
which explains the broad principles of 
modern practice in protective relaying of 
power apparatus, has been announced as 
available from the General Electric Co, 
Schenectady 5, New York. 

The 72-page, illustrated booklet (GET- 
1768A) contains information on types of 
relays used for protecting such apparatus 
as generators, transformers, transmission 
lines, etc. It outlines procedures used in 
evaluating power apparatus and system 
characteristics to determine proper appli- 
cation and settings of relays, and also 
gives a complete listing of available relays 


with references to detailed descriptive 
literature 
@TRKENCH DIGGERS: The Cleveland 


Trencher Co recently issued an 8-page 
bulletin on the improved Cleveland Model 
$2 which is now equipped with a 4-speed 
motor transmission. The new unit doubles 
the number of digging wheel and traction 
speeds previously available in the $2. 
Highly maneuverable and mobile, the com- 
pact but husky Model $2 is designed for 
use on cramped city and suburban jobs. 
The 48 evenly graduated speed combina- 
tions give 30 or more usable digging speed 
combinations providing the right speed and 
power for every type of soil and digging 
conditions. Complete dimensions and spe- 
cifications are given, including a table of 
optional digging widths. Copies of the 
Cleveland Model %2 Bulletin may be ob- 
tained without obligation by writing on 
business stationery to the Cleveland 
Trencher 20100 St. Clair Ave, Cleve- 
land 17, 


Ohio 


@ CIRCUIT BREAKERS: The application 
of AB-1 circuit breakers to reduce down- 
time and maintenance is discussed in a 
booklet available from the Westinghouse 
Electric Corp. Actual cases—with savings 
show how the replacement of fused 
devices by AB-1 circuit breakers re- 
sults in improved continuity of operation 
Complete design and operating details are 
provided, and typical applications for each 
of the seven different types of enclosures 
are given. A basic selection-data chart for 
general purpose NEMA 1A sheet steel 
enclosures is provided as well as a down- 
time cost comparison sheet for circuit pro- 
tection. For a copy of this booklet, B- 
5456, write Westinghouse Electric Corp, 
Box 2099. Pittsburgh 30, Pennsylvania. 


@ CENTRIFUGAL PUMPS: The complete 
line of SESC (Standard End Suction Cen- 
trifugal) pumps is described in bulletin 
W-300-B4 now available. Capacities up 
to 2500 GPM at Total Head up to 500 ft 
are provided by six types of pumps. For 
the bulletin and additional information, 
direct requests to Worthington Corpora- 
tion, Centrifugal Pump Division, Harrison, 
New Jersey. 


@ MULTIPURPOSE STEEL FRAMING: 
Storage racks, scaffolding, electrical fram- 
ing. lighting fixture supports can be built 


without drilling, welding, or special tools. 
To obtain 4-page bulletin write American 
Steel and Iron Works, Div. A. F. Ander- 
son Iron Works, 58th & South Lowe Ave, 
Chicago 21, Illinois. 


@ OIL TIGHT PUSH-BUTTON UNITS: 
The G-E line of oil tight push-buttons, 
with special emphasis on color ring iden- 
tification and building-block combinations 
is described in a new two-color publica- 
tion announced as available from the Gen- 
eral Electric Company, Schenectady 5, 
N. Y. Designated as GEA-5779, the eight- 
page bulletin uses more than 35 photos 
and drawings to illustrate the flexibility 
and maintenance, and the various types 
of units and switches that are available. 
Also included are ratings and dimension 
diagrams. 


@ GAS TURBINES FOR MECHANICAL 
DRIVES: A 24-page booklet describes 
four types: 1800-hp, simple open-cycle : 
5000-hp, compound open-cycle with regen- 
erator ; 5300-hp compound open-cycle ; and 
7000-hp simple open-cycle. The twelve 
factors to be considered in selecting a gas 
turbine power unit for mechanical drive 
service are listed along with sample cal- 
culations for the use of curves. Write for 
booklet B-5859 to Westinghouse Electric 
Corporation, Box 2099, Pittsburgh 30, Pa 


@ EXPLOSIVE MIXTURE ALARM: 
Scanning type, multi-point J-W Combus- 
tible Gas Alarms for industrial protection 
are described in a new leaflet, Form RV 
453. The means by which samples are con- 
tinuously drawn to the analyzer from re- 
mote points and measured for combustibil- 
ity on a 30-second cycle are described 
For bulletin and further details write 
Johnson-Williams, Ltd., 2738 Third St 
Palo Alto, California. 


@ DEHUMIDIFICATION EQUIPMENT: 
Information bulletin 374 covers the prob- 
lems, the answers, and the equipment for 
humidity control. Refrigerant and chem- 
ical types of units are offered for both 
industrial and home requirements. Copies 
are available without obligation from 
Abbeon Supply Co, 179-15 Jamaica Ave 
Jamaica 32, New York. 

@ ELECTRIC HEAT-TREATING FUR- 
NACES: A new 8&-page, two-color bro- 
chure containing a photo portfolio of 
outstanding installations of heat-treating 
furnaces is available from Lee Wilson 
Contracting Co, 20005 West Lake Rd, 
Cleveland 16, Ohio. Available also with 
oil and gas firing, 14 types, including 
roller hearth, chain conveyor, belt con- 
veyor, overhead slot-in-roof, car bottom 
pit, strand heating and aluminum soaking 
pit are illustrated. Design and engineering 
services for the furnaces are also offered 


@ HIGH-SPEED GROUNDING SWITCH: 
Catalog 158, page 1 & 2 covers 1-, 2-, and 
3-pole styles, 69 kv or 115 kv. For details 
on this unit, designated type FG, write to 
Pacifie Electric Mfg. Corp, 5815 Third St.. 
San Francisco 24, Calif. 


@ OVERHEAD TRAVELING CRANES: 
Bedford Foundry & Machine Co, Ine, Bed- 
ford, Ind. announces a complete catalog 
including specifications of Bedford’s engi- 
neered Standard, Industrial, Low-Head 
Grab-Bucket, Mill & Gantry type cranes 
in capacities from 5 to 350 tons or larger 
@ WEATHER KESISTANT LIGHTING 
FIXTURES: Explosion-proof and weather 
resistant fixtures are covered in Bulletin 
SEC-K, 4 pages, including component de- 
scription performance data, and methods 
of installing or relamping. Write Grouse- 
Hinds Co, Wolf and Seventh North Sts 
Syracuse 10, N. Y. 


@ PRESSURE AND VACUUM GAUGES: 
New 32-page Cat 7001 covers indicators. 
recorders, pneumatic and electric con- 
trollers and pneumatic transmission. Write 
to Station 64, Minneapolis-Honeywell 
Regulator Co, Industrial Division, Wayne 
and Windrim Aves, Philadelphia 44 
Penna. 
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Ugly, wasteful corrosion . . . shortening the 
life of utility equipment . . . adding to main- 
tenance costs. 

Prevent this Public Utility Enemy from gain- 
ing a foothold. Everlasting Fastenings by 
Harper solve corrosion problems—protect 
costly electrical equipment—give years of on- 
the-job service. 

Harper corrosion-resistant fastenings are 
produced by the largest specialist in fasten- 
ings of non-ferrous metals and all stainless 
steels. Over 7,000 different stock items quickly 
available. 

For specialized fastenings, Harper engineers 
and metallurgists are ready to serve you— 
backed by knowledge gained through 30 
years’ experience. Call on Harper—Branches 
and Distributors in all major market areas, 
or write for the new Harper catalog. 


THE H. M. HARPER COMPANY 
8205 Lehigh Avenue 
Morton Grove, Illinois 


BOLTS e NUTS @ SCREWS e WASHERS 
RIVETS e@ COTTER PINS @ SPECIALS 


SILICON BRONZE e COPPER e ALUMINUM 
NAVAL BRONZE e BRASS 
MONEL e NICKEL 


ALL STAINLESS STEELS ; 


HARPER 
EVERLASTING FASTENINGS 


SPECIALISTS IN ALL 
CORROSION-RESISTANT FASTENINGS 











Customer Wiring 
Overloaded? 





ALYZER 


t Sprague instru- 
and quickly checks 
see if it’s adequate for 
presenfor contemplated loads. 

Prove to customers the effect 
of increasing loads on their wir- 
ing right in their own home. 
Direct reading meter indi- 
cates percentage voltage drop 
on 115 or 230 volt circuits 
under load without trouble- 
some calculations. 

Connectors for convenience 
outlets, appliances, panel 
boards, etc., are furnished— 
ideal for use in home, farm, or 
plant. 

Write for Bulletin PF-Go0o— 
Sprague Electric Company, 
315 Marshall Street, 
North Adams, Massachusetts 


This 
ment 


PIONEERS IN ELECTRIC AND 
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BOOK RE REVIEWS 


Costs 


Estimating Construction Costs. By R. L. Peuri 
ee 7 McGraw-Hill Book Co, New York 36, 
N. Y. 5 pages, illustrated. Price $5.50. 


Written as a college text this book 
nevertheless has specific value for an en- 
gineer charged with cost estimation, par- 
ticularly in fringe branches of the art. 
There is little specifically electrical here 
but plenty on methods for predetermining 
costs of transporting and handling equip- 
ment and materials, excavation, founda- 
tions, structures of stone, concrete, brick, 
timber and steel. Many will find the au- 
thor’s unit values directly useful despite 
his warning that they are introduced pri- 
marily for illustration purposes and not 
universal or official. His by-the-hour ap- 
proach for both equipment and labor is 
especially informative as are his handling 
of depreciation, maintenance, interest, in- 
surance, etc. Tables cover compensation, 
insurance charged, and daily rental rates 
for a wide variety of equipments. 


Galvani’s Experiments 


Commentary on Electricity. Luigi Galvani. Trans- 
lated by Robert Montraville Green. Published by 
Elizabeth Licht, 30 Hillside Ave, Cambridge 40, 
Mass. 100 pages. Illustrated with reproductions of 
original plates. Price $4, 


Galvani’s account of his experiments 
with frogs and other animals from which 
stemmed so much of later increase in 
knowledge of electricity is here to be read 
in English for the first time. Translations 
from the Latin of scientific communica- 
tion of the 18th century have been avail- 
able in European languages for many 
years, but, curiously enough, his ‘“Com- 
mentary” had never been turned into 
English. Additional material in the book 
includes a dissertation on Galvani’s work 
by his nephew, Giovanni Aldini, and a 
letter from Bassano Carminati with reply 
by Galvani. 

To read this book is to get a revealing 
picture of the painstaking, checked, re- 
checked and counter-checked experimenta- 
tion that became the very foundation of 
electrical engineering, the concept of cur- 
rent, as distinct from static, electricity. 
Reading, one shares with this professor 
of obstetrics at the University of Bologna 
his excitement as, bit by bit, he uncovers 
the secrets of nature and tells of them in 
his modest way. 


Electrical Equipment 


Electro-Magnetic Machines. By R. Langlois-Ber- 
thelot. Published by MacDonald & Cc, Ltd, Lon- 
don W 1, England. 532 pages, illustrated. Price 
65 shillings. 


Devoted to rotating equipment and 
transformers which it groups as electro- 
magnetic machines, the book comprises 
six distinct parts. The first is a general 
presentation of the properties and appli- 
cation of various types of equipment. It 
serves as an introduction for more inten- 
sive subsequent treatment. 

Part two presents the scientific back- 
ground of electricity and magnetism in 
relation to electrical machinery. It lays 
the groundwork for the third part in 
which design problems and materials are 
discussed. 

The author then turns to operating con- 
siderations, devoting part four to speci- 
fications, standardization, acceptance test- 
ing, and characteristics. Part five briefly 
reviews harmonics, unbalanced loading 
and transients. And the sixth part dis- 
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cusses relationships between physical con- 
cepts and practical design. More or less 
elementary related material, such as 
complex quantities, standard notations 
and units, and electric circuit theory, are 
collected in a short appendix. 

Translated from the French and revised 
by Lt. Col. H. M. Clarke, this book is an 
unusually complete exposition of the the- 
ory, design and operation of electrical 
machinery. Although a more extensive 
index would enhance its value, the utility 
engineer who must periodically refresh his 
knowledge of such equipment should bene- 
fit by its logical presentation. 


Electronics 


Index: MIT Radiation Laboratory Series. By Keith 
Henney. Published by McGraw-Hill Book Co, 
New York 36, N. Y. 160 pages. Price $4.50 


The library of microwave and radar 
technology known as the MIT Radiation 
Laboratory Series ran to 27 volumes. Each 
had its own index but this general index 
is wholly independent of the 27 independ- 
ent indexes. Further, it was prepared by 
an experienced handbook editor. It there- 
fore is a peculiar avenue to finding what 
is in the whole series, particularly those 
items which are topmost today. 

But that is not all. Four men who 
were really the creators of the Radiation 
Laboratory in as many prefaces tell how 
it was conceived, organized, operated and 
terminated, Vannevar Bash from the 
NDRC and OSRD angle, Karl Compton 
from the MIT angle, Lee DuBridge from 
the Radiation Laboratory angle and L. N. 
Ridenour from the Series angle. These 
few histories in themselves are worth hav- 
ing if only to show how a democracy can 
muster talent almost overnight to create 
a whole new technology that stepped three 
dictatorships dead in their tracks. 


Superconductivity 
Low-temperature Physics. By C. F. Squire. Pub- 
lished by McGraw-Hill Book Co., New York 36. 
244 pages, illustrated. Price $6.50. 


Treatment here is dominantly mathe- 
matical and thermodynamic. Electrical 
engineering interest will likely be in the 
discussion of superconductivity, magnetic 
behavior and dielectric characteristics at 
temperatures near the absolute zero. Only 
metals in limited zones of the periodic 
array show the infinite conductivity and 
strangely aluminum is one of them but 
copper is not. The author shows how 
magnetic fields have facilitated attaining 
a temperature only 0.0004 K from the 
absolute zero. Discussion of dielectrics is 
confined largely to certain titanates. 


Electronic Motion 


Fundamentals of Electronic Motion. By W. W. 
Harman. Published by McGraw-Hill Book Co, 
ee 36, N. Y. 319 pages, illustrated. Price 


Actually this is a mathematical analysis 
of vacuum tubes, including cavity resona- 
tors and magnetrons, so basic as to open 
the door to new performance and appli- 
cation. Treatment is not however directed 
so much at performance as at an under- 
standing of the behavior in terms of elec- 
tron motion under the influence of electric 
and magnetic forces. On the way there is 
discussion of space charge, motion in 
time-varying fields, traveling-wave ampli- 
fication, magnetron amplifiers. A final 
chapter takes a ride on an electron to 


explore the area of relativistic electro- 
dynamics. 
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when you need.... 
POWER CONNECTORS - GROUND CLAMPS AND 
EQUIPMENT TERMINALS be sure to check 


Royal Power Connectors are manu- 

factured from  high-conductivity, AMERICAN POWER 

high strength copper alloy. Mul- 

tiplicity of point contacts develop PRODUCTION 

the lowest resistance and highest 

pull-out strength. ‘42-inch Silicon 

Bronse hex head bolts ore stand MARR mA Dy 
ard for conductor sizes from 12” 

IPS and larger, and 500 MCM and aed 

larger. Nested bolt heads permit Py eT eA ial Chicago 19, Ill. 
“one wrench” installation. Let us : 


quote on your requirements. Designers and Manufacturers of Power Switching Equipment 


and Special Electrical Devices 
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Exposed to the elements—but they withstand freezing, corrosion and dirt. 


30 HEAVY-DUTY FANS IN OUTDOOR 
INSTALLATION AT KAISER ALUMINUM 
WILL DELIVER 2,875,000 CFM 


Mechanical draft equipment at Kaiser 
Aluminum & Chemical Corporation’s 
Chalmette, La., plant bucks tough 
working conditions. Installed out- 
doors, it must combat corrosion, dirt 
and temperature extremes. Thirty 
Westinghouse-Sturtevant Fans were 
chosen to handle all mechanical draft. 
Rugged and dependable, 15 Forced 
Draft and 15 Induced Draft heavy- 
duty Westinghouse Fans will do the 
job in any weather. Their heavy, 
welded steel construction has been 
built to “take it”, and sealed-in bear- 
ings resist atmospheric conditions. 


The heavy-duty induced draft fans 
have forwardly curved blades. The 
heavy-duty forced draft fans have 
backwardly inclined blades with 
steep pressure characteristic. 

You'll find a Westinghouse Fan to 
meet your requirements. Expert en- 
gineering and years of experience in 
power generation combine to give 
you complete satisfaction in mechan- 
ical draft. For full information, call 
your local Westinghouse-Sturtevant 
office, or write: Westinghouse Elec- 
tric Corporation, Sturtevant Divi- 
sion, Hyde Park, Boston 36, Mass. 
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At full capacity, Kaiser Aluminum’s 
Chalmette plant will produce 400,- 
000,000 pounds of aluminum a year. 
375,000 kw of electricity will be steam- 
generated with oil and natural gas 
firing, with Westinghouse Fans used 
for all mechanical draft. 





WESTINGHOUSE AIR H® § OLING 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


Management Designing Inspections 
Appraisals Testing Cost Analysis 
Construction Financing Investigations 





BARKER & WHEELER 


Utility and Industrial 


of 


Valuations, Design and 
Construction Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems. 


ll Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Electricity—Water—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 
4706 Broadway Kansas City 2, Missouri 


DAY & ZIMMERMAN, INC. 


Engineers 


Design - Construction - Management 
Investigations and Reports 


New York Philadelphia Chicago 


Doble Engineering Company 
Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Ill. 


Ebasco Services Incorporated 
Engineers - Constructors - Business Consultants 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 
Chicago @ Washington, D. C. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric 
and chemica! laborstories, rendering testing, re- 
search and associated services, including certifica- 
tion, inspections at factories and field investigations 
2 East End Avenue at 79th St., New York 21, N. Y. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design—Surveys— Appraisals 
Construction & Maintenance 


Transmission— Distribution—Communication Lines 
Substation, Radio and Television Towers 
48 Griswold St Binghamton, N. Y 


FORD, BACON & DAVIS 


Engineers 
DESIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York ¢ Chicago ¢ Los Angeles 
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GILBERT ASSOCIATES, Inc. 


Engineers © Consultants ¢ Constructors 
Reading, Pa. 

Engineering and Design ¢ Construction Supervision 
Industrial ¢ Sanitary ¢ Safety 
Chemical Laboratory Services 

Business and Economic Research 
Industrial Relations ¢ Purchasing 
New York Philadelphia Washington 
Rome Manila Medellin 
















HARZA ENGINEERING CO. 


Consulting Engineers 


L. F. HARZA 
E. MONTFORD FUCIK CALVIN V. DAVIS 


Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND 


Engineers and Consultants 


— 
Utilities and Industrials 


Design and Supervision of Construction 
Reports- -Examinations-- Appraisals 
Machine Design Technical Publications 


Boston New York 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


Power Plant 
Specialists 


Utility - Industrial - Chemical 
1200 N. Broad St., Philadelphia 21, Pa. 


LARAMOREand DOUGLASS, INC. 


Consulting Engineers 
Power Plants 
Transmission Distribution 
Design — Reports — Appraisals — Rates 


79 East Adams Street 
Chicago 3, Illinois 


Peter F. Loftus Corporation 


Engineering and Architectural 
Consultants and Designers 


First National Bank Bidg., 
Pittsburgh 22, lennsylvania 
Cable Address—*‘LOFTUS Pittsburgh”’ 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway 


New York 





LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Engineers 
STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS—DESIGN— APPRAISALS 


1009 Baltimore Kansas City 6. Mo. 


CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Masa. 


Middle West Service Company 


Consultants 


Utility and industrial accounting, financing, evalu- 
ations, consulting engineering, reports, appraisals, 
rate studies, labor relations, public and employee 
relations, safety, insurance, pension plans, sales 
promotion 


20 N. Wacker Drive 


Chicago 6 


MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley 





ARTHUR L. MULLERGREN 


Engineering - Management 
Public Utilities—Natural Gai 
Kansas City, Mo. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 

Engineers . . Purchasing 

Specialists in Financing 
Accounting and Other Operations 
231 So. La Salle St. 





Chicago 4 


CONSULT 
THESE SPECIALISTS: 


Let them save your time by 
bringing their broad experi- 


ence in their specialty 


to 
bear on your problems 


August 24, 1953 @ ELECTRICAL WORLD 








SEARCHLIGHT SECTION 






OPPORTUNITIES’ 





tMPLOYMENT: “EQUIPMENT 
PROFESSIONAL TD S33 USED OR RESALE 
UNDISPLAYED ——RATES——— DISPLAYED 
$1.20 per line, minimum 3 lines. To figure EQUIPMENT WANTED or FOR SALE ADVER- 


advance paymnent count 5 average words as a line. 


VOSITION WANTED and INDIVIDUAL SELLING 
OPPORTUNITY WANTED, undisplayed rate 1. 
one-half of above rate, payable in advance. 


Boz Numbers—Care of publication count as one line. 
Discount of 10% if full payment is made in advance 


TISEMENTS acceptable only in Displayed Style. 
Individual Spaces with border rules for prominent 
display of advertisements. 
The advertising rate is $11.25 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 


SERVICES 





ea AE 


Recording & Statistical Corp. 

BILL ANALYSIS-——CONSUMPTION 
STUDIES 

THE ONE-STEP METHOD 
















Bill Frequency Analyzer 





100 Sixth Ave 





WOrth 4-8326 





New York 13, N. Y. 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York ° Chicago °* San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, III. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Knogineering, Hydro-electric Development, 

Water Supply, Flood Control. Engineering Problems 

relating to Water Rights and Water Power Law. 
Appraisals. 


5® Church Street, New York 7, N. Y. 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribetuon - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office—88% Center Street, Rutland, Vt. 
Branch Office—120 East 3rd St., Charlotte, N. |’; 


UTILITIESLINECONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


661 York Road, Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Desigr « 


Construction ¢ Reports ¢ Appraisals 


80 Broad Street, New York 4 
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for 4 consecutive insertions 


SEND NEW ADVERTISEMENTS TO: 330 W. 42 St., 36, N. Y., for Sept. 7th issue closing Aug. 27th 


Sales 
Representative 


~~ OPPORTUNITIES 


Here, what we believe, is 


We are a highly respected manufacturer of switchgear equipment, 
unit substations, specialty control boards, and metal fabrications for 


the electrical industry. 


This opening, therefore, requires that you have experience in con- 
tacting the purchasing and engineering departments. 
assigned will depend upon your experience and ambition. However it 
will include some part of Illinois, Wisconsin, Indiana, Ohio, and Michigan. 

Your remuneration will be on the basis of commission with a drawing 
If interested, please write to 


SW-8941, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 


account. ... 


ELECTRICAL ENGINEER ESTIMATOR 


For electric generating stations, substations, 
transmission and distribution 


Experienced Estimator required with at least ten 
years preferably in connection with estimation ot 
costs in public utility generating stations, substa 
tions, transmission lines and distribution by service 
organization . vresenting Public Utilities in eleven 
Latin American countries. In letter of application 
state age, education, experience and salary ex- 
pected. Location New York; some travel, Spanist 
desirable, but not necessary. 


P-8922, Electrical World 
330 W. 42 St., New York 36, N. Y 


TRANSFORMER ENGINEER 


Thoroughly familiar with all phases of 
design and construction of oil-filled 
transformers through 10,000 KVA. Write 
giving full background, experience, educa- 
tion, and any other pertinent data. 
Excellent future possibilities with big and 
growing firm outside New York City 
greater New York area. 


P-8870, Electrical World 
330 W. 42 St., New York 36, N. Y. 





an outstanding position for a man now 
contacting utilities and municipal power plants. 


An advertising inch is measured 7” vertically on 
one column. 3 columns—30 inches—to a page. 





AN OPENING WITH 
GREATER 


The territory 





RELAY ENGINEER 


Electric utility serving in the East de- 
sires a graduate electrical engineer ex- 
perienced in testing and inspecting re- 
lays, carrier current and supervisory 
equipment. Should be familiar with 
short circuit calculations and A.C. and 
D.C. boards. Salary depending upon ex- 
perience and ability. Applicants please 
give age, education and experience. 
P-8844, Electrical World 
330 West 42nd Street, New York 36, N. Y 














WANTED 


MECHANICAL ENGINEERS 


Established consulting firm, New York 
area, desires Mechanical Engineers 
capable supervising starting, testing. 
operating and correcting troubles of 
steam electric station equipment. 
Plant betterment work involving con- 
siderable travel. Technical education 
and plant operating or betterment 
experience required. State edueation, 
experience and salary desired. 


P-8514, Electrical World 
330 W. 42 St., New York 36, N. Y. 
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IF you are a graduate electrical engineer 

IF you have had experience with a utility company, or 

IF you are familiar with the application of transmission and distribution equipment on 
power systems and are between 30 and 45 years of age 

IF you would enjoy calling on regular established utility accounts as a resident Field 
Engineer 

IF you are interested in a creative technical sales career, and 

IF you would like to make a change but feel that your next job should be your last job 


WE WOULD LIKE TO TALK TO YOU! 


We are one of the leading manufactures of transmission and distribution equipment in 
this country; progressive, growing and offering practically unlimited opportunity to 
the individuals selected for positions as Field Engineers in the East or North Central 
U.S. All of our top executives have come up through the ranks. 

Remuneration is on a salary basis plus an annual bonus and profit sharing plan. Liberal 
hospitalization and group insurance programs. Automobile furnished and maintained 
by the Company; all travel expenses paid. 


Send resume of education and business experience to 
P-8915, Electrical World, 520 N. Michigan Ave., Chicago 11, Ill. 


CHICAGO DISTRICT 
SALES. MANAGER 


Wanted by long-established, progres- 
sive, expanding mid-west manufacturer 
of industrial apparatus, sold against 
keen competition to all classes of trade. 
This is not a desk job. Territory in- 
cludes northern Illinois and a portion of 
northern Indiana. Small technical field 
sales force. Compensation will be un- 
usually substantial, and will be made 
up of base salary plus a bonus; liberal 
guarantee will be offered for the first 
year. 


Candidates MUST be graduate elec- 
trical engineers or possess equivalent 
practical experience, and have substan- 
tial responsible sales experience in deal- 
ing with industrial technicians and 
executives. Current knowledge of Chi- 
cago area industrial market very de- 
sirable but not essential. Prefer man 
now employed and professionally ac- 
tive, and well known in the electrical 
engineering or industrial field, age 
35-45. 


This position is definitely worth inves- 


tigation on the part of qualified, top 
flight men. 


Replies (full details, please) will be 
treated in full confidence by reputable 
management consulting firm. Address: 


GRIFFENHAGEN & ASSOCIATES 


333 No. Michigan Ave. Chicago 1, Ill. 
Attention: Mr. Larson 


RATE ENGINEER 


For permanent position with responsible 
service organization; location New York. 
Good opportunity for qualified man with 
sound knowledge of Public Utility eco- 
nomics and operations and broad experi- 
ence in field surveys, analysis, design and 
application of electric rates. Preferred age 






























30-45. Must be willing to undertake some 
travel in Latin America. Knowledge of 
Spanish helpful but can be acquired after 
employment. State age, education, experi- 
ence, personal particulars and salary de- 
sired in first letter. 





P-8926, Electrical World 
3230 W. 42 St., New York 36, N. Y. 


| REPLIES (Bor No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Poat St. (4) 





POSITIONS VACANT 


tion of specialized contractor with crews 
| throughout the country. Must know electrical 
hazards and climbing. Salary $9,000 plus profit- 
sharing plan and car. Write qualifications to 
| P. O. Box 905, Station C, Buffalo 9, N .Y. 


PRODUCT DESIGN—Engineer—Manufacturer 
of high voltage electrical equipment in South- 

east Area. Must be well experienced in me- 

chanical design and preparation of shop detail 

| drawings. Should be familiar with foundry and 

| 

| 

| 

| 


machine shop practices. Electrical product de- 
sign desirable but not essential. State qualifica- 
tions and salary expected. P-8869, Electrical 
| World. 


POSITIONS WANTED 


| 
| 
| ELECTRICAL ENGINEER, age 44, experienced 
a 5 A | in design of distribution, sub-transmission, 
Electrical da Engineering a) |} and industrial power systems, but primary in- 
7 P ” |} terest is in operation, maintenance and con 
i has ethan M Ndi fi | Guittties Over 10 years experience in public 
| 


Meter Vepartuuent demands are bringing utilities, and 2 years in General Engineering. 
good opportunities to meter experts. Registered Professional Engineer. Available in 
HOME STUDY COURSE late September. PW-8814, Electrical World 

Practical up-to-date home study | 
covers all phases of Meter Work | 

Write To 7: for Free Booklet | EXPERIENCED SWITCHBOARD Operator 
Fort Wayne Correspondence School os « would like operating job in central or sub- 


aS 
Dept. 183. 504 Dime Bank Bidg.. Fort Wayne 2. Ind. | | station. PW-8267, Electrical World 








New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 
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FIELD SUPERINTENDENT for field organiza- | 


EBASCO SERVICES INCORPORATED | | 















BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 


PIERCE CABLE CO. 
2670 Clybourne Ave. Chicago 14, Illinois 





U. S. Government 


DEPARTMENT OF THE INTERIOR, 
Bureau of Reclamation. Sealed bids (Invi- 
tation No. DS-4011) will be received at 
Denver, Colorado, until September 24, 1953, 
for furnishing two 8,000/10,000-kva, 110,- 
000- to 69,000/39,840-volt, 3-phase, oil- 
immersed, class OA/FA, outdoor power 
transformers, with tank-mounted arresters ; 
and one 12,500-volt, 3-phase, interconnected 
star, 9l-ampere, oil-immersed, self-cooled, 
outdoor grounding transformer for Mari- 
copa Substation, Davis Dam Project, Ari- 
zona. Delivery is desired within 300 and 
600 days. For particulars, address Bureau 
of Reclamation, Building 53, Denver Fed- 
eral Center, Denver, Colorado. e 

W. A. DEXHEIMER, Commissioner 


DEPARTMENT OF THE INTERIOR, 
Bureau of Reclamation. Sealed bids (Invi- 
tation No. DS-4008) will be received at 
Denver, Colorado, until September 15, 1953, 
for furnishing three 20,000/26,667-kva, 
220,000- to 115,000 grounded wye-volt, 
l-phase, class OA/FA (with provision for 
future addition of second-stage supple- 
mental cooling for 33,000-kva), outdoor 
autotransformers, with 13,200-volt tertiary 
winding and with arresters for Sioux City 
Substation, Iowa, Missouri River Basin 
Project. Delivery is desired within 720 days. 
For particulars, address Bureau of Recla- 
mation, Building 53, Denver Federal Cen- 
ter, Denver, Colorado. 

W. A. DEXHEIMER, Commissioner 


An 


Investment e¢ 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 


‘‘Searchlight’’ adver- 
tisers almost invariably 
report prompt and sat- 
isfactory results. 


BE CONVINCED — 
send us your advertise- 
ment TODAY. 


Address 
Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO. 


330 W. 42nd St., N. Y. 36, N.Y 
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SEARCHLIGHT SECTION 


SUBSTATION EQUIPMENT 


TRANSFORMERS 


Qu. KVA MFR. VOLTAGE 


Mol. 69000— 13800 
Pitts 66000/33000— 13200/23000 Y 
West. 69000—6900 

2300/4160 


G.E 66000/33000 
44000/33000— 2300/6900 


DIESEL POWER 


IMMEDIATE SHIPMENT 


e PURCHASE OR RENTAL 
UNIT CAPACITIES—10 TO 2475 KVA 


Pitts 66000 — 2300 
44000—7200/12470 Y 
40935/70900 Y-—14500 
38100/66000—6600 
33000/ 11000—2400/7200 
33000—7200/12470 Y 
33000 —7200/12470 Y 

33000— 13800/23900 Y 
34500- 2400/7200/12470 Y 
33000—240/480 NEW 
33000 —7200/12470 Y 
25400/44000 Y—6900/ 13800 
25410/44000 Y—13280/23000 
22000—7200/12470 Y 
22000—2300 
13200—4600, 3 oe 
13200—2300, 3 


ph 
= vw— 2400, 3 ph. ASKAREL 


F300 200/ 480 

6900 —23¢ 

6900—230", 460 

4800 /2400— 240/120 
4800/2400—480/240 
2400/4160 Y—480 
2400/4160 Y—240/480 
oe “oe me 


DD m9 9 9 GO IS ae GS 9 GS GS SG rat tt ae 0 Ge GO Ge 0 0 eee 


? 80 
2400—114/ 228 DRY TYPE 


INDUCT REGULATORS—OUTDOOR 


1—140 KVA G. E, 200 A. 4000 V. 3 ph. 
2— 83 KVA West. 200 A. 2400 V. . ph. 

3— 48 KVA West. 200 A. 2400 V. vi 

8— 36 KVA West. 150/300 A. 2400 og 
2— 36 KVA G. E. 75/150 A. 4800 V. 


CIRCUIT BREAKERS 


4— 800 A. 132 EV btw G-222A-2500 
2— 400A. 37 KV . FHKO-136-350 MVA 
1—1200 A. 15 KV G. 


. FKO-139-350 MVA 
4— 600A. 15 KVG. E. FHKO-139-750 MVA 


BREW, WOLTMAN & CO, INC. 


52 Church St., New York 7, N. Y. 


TRANSFORMERS 


FOR SALE 


3—1000 KVA Mol 11500-2400/4160Y 
3— 500 KVA G-E 22000-2300/4000Y 
3— 333 KVA W-H 13200-2400/4160Y 
3— 333 KVA W-H 6600-2300 

3— 333 KVA Mol 7200/12470Y-2400/ 


4160Y 
3— 250 KVA G-E 6600-575 
3— 150 KVA G-E 19050/33000Y-2540/ 
4000Y 
2— 150 KVA G-E 6900-230/460 
3— 100 KVA G-E 33000-6900/11950Y 
3— 100 KVA G-E 4000-115/230 
3— 50 KVA A-Ch 33000-6900/11950Y 
3— 50 KVA A-Ch 33000-2400/4160Y 


Many other items in stock. 


TRANSFORMERS WANTED 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. 
CINCINNATI 27, OHIO 


40 Years Dependable Service 


TURBO GENERATOR 
Available Immediately 
7500 KW G.E. Co 
180 P.S.1.—525°F Total Temp. 
3 phase 60 cycle 2300 volt 
With Surface Condenser 
GOOD CONDITION 


Union Electric Co. of Missouri 
315 N. 12th Bivd. St. Louis 1, Mo. 
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A.C.—50 AND 60 CYCLES 
e ALSO D.C. UNITS 


Make 
Nordberg 
Fairbanks Morse 
General Motors 
General Motors 12-567 1080 720 
Baldwin vo-8 750 
General Motors 8-278A 750 
General Motors 720 
Worthington 700 
Ingersoll-Rand s 600 
Baldwin 510 


TS-217 
38D 


2800 225 
1600 = 720 
16-278A 1600 


A PARTIAL LISTING OF OUR INVENTORY 
Model HP RPM | ny Make 


Enterprise 

General Motors 

General Motors g 
Worthington CC-4 
Ingersoll-Rand S-4 
Buckeye 80 
Worthington BB-5 
General Motors 3-268A 
General Motors 6-71 
Internat’! Harvester UD-14 


A. G. SCHOONMAKER COMPANY, INC. 
DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


FROM AVAILABLE STOCK 


TURBO GENERATORS 
IN STOCK 
Q. KW Make 
1—1000 G.E 
1—1000 Moore 
1—750 GE. 


1— 500 Moore 


Desc. 

Non-Cond— 190 Ibs-2400-3-60 
Condensing —Extractien—190 
Ibs., 2400-3-60—Surface Cond. 
Condensing —265 Ibs., 440-3-60 
Built 1944 
Non-Cond—150/200 Ibs., 5/35 
lbs. B.P., 480-3-60 Dir. Conn. 
Exciter 
Westgh. Non-Cond—125/150 Ibs., 5/10 

Ibs. B.P., 240/480-3-60 
G.E. Non-Cond — 160/175 Ibs., 5/10 


FREQUENCY CHANGERS 


Qu Kva Make Cycles voltages 
1—12500 Whse. 25/60 13200 x 13200 
1—3750 G.E. 26/60 4150/2400 x 2400/4150 
1—3125 G.E. 2400/4150 
2—2500 GE. 25/62 2300 

1—1250 G.E. 25/58. 

1—625 A.C. 25/60 


1— 400 
1— 300 


TRANSFORMER 


NEW—USE AS SPARE 


667 KVA New, Gen. Elec., type H., 0.1.S.C. 
transformer, 
primary, 480 v. 
taps, 6% impedance. Ser. #7384726 


PHONE CANAL 6-2900 


1324 W. CERMAK ROAD 
CHICAGO 8, iLL. 


MOTOR GENERATOR SETS 
3 ph, 60 cy. 
Qu Make Speed Vol Vor 
e pee: olts 
= 3000(80) G. E. 514 000/13200 
450 250 2400 
S00 514 


500 66 
514 e 


Volts 
600 


_ 
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TRANSFORMERS —-60 Cycle 
Make Voltages 
Whse. ose 33000x26400/13200 
Whse. OISC 3 26400/13200 x 480 


G.E. HVDDJ 6600x550 
AC. 3200x480/2400 
2200/480 
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COMPANY, INC. 


OFFICE & SHOP 
51 Howell St. Jersey City 6, N. J. 


FOR SALE 


The following Electrical Equipment 
Available for immediate delivery 


G. E. 


2 Synchronous Motors 1250 Kva each 2,200 
volts 240 R.P.M. with Switch board and 
switch. 

Motor Generator Set G. E. Induction Mo- 
tor 135 H. P. 2,200 volts 1175 R.P.M. with 
starting Compensator direct Coupled to 
G. E. D. C. Generator. Compound wound 
125 volts 720 amps. 
G. E. Induction Motor Sli 
2,200 volts, 588 R.P.M. 
437 and Drum Controller. 
Information: 
P. O. Box 867 


Ring, 400 H.P. 
econdary volts 


Monterrey, N. L. Mexieo 
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TRANSFORMERS 
i—1500 KVA G.E., 3 Ph., 4150V. 2300V. Pyranol 
2—- 750 KVA G.E., 3 Ph., 4150V. 120/240V. sec. 
2— 750 KVA G.E., | Ph., 4600V. 115/230 
2— 400 KVA Pitts., | Ph., 2400/4800V. 240/48V. 
3— 333 KVA Whse., | Ph., 2400V. 600 V. sec. 
2— 300 KVA G.E., | Ph., i3200V. 220/440V. 
i— 200 KVA G.E., 3 Ph., 2400-220 sec. 
3— 200 KVA G.E.. | Ph.. 13200V. 440V. 
SYNCHRONOUS MOTORS 

i— 300 H.P., Elec. Mach., 720 RPM. 3 Phase 60 

cyc., 2200V T E F Cooled Outdoor service. 
i— 150 H.P., G.E., 1800 RPM. 220V. 3/60. 
2— 150 H.P.. Al. Chal. 360 RPM, 440V. 3/60. 


Ln 


eas!) > 
yp 
\@ N 


4060 Syn. 
4000 Syn. 


LOngacre 5-3227 NW J. Tel 


MOTOR GENERATOR SETS 
1—1000 KW Whse., 600 V. 720 RPM, 
1—1000 KW G.E., 600 V. ‘sia RPM, 
i—1000 KW Whse., 275 V. 720 RPM, 4000 Syn. 

i— 200 KW Whse., 250V., 900 RPM, 4000V. Syn. 

150 KW G.E., 126/250V, 1200. Rem 7300 Syn. 
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e WHAT'S NEW AT BRISTOL . 











.-oin BRISTOL Electronic Dynamaster 
Potentiometers and Pyrometers 


@ CONTINUOUS STANDARDIZATION eliminates need for dry cells—supplies volt- 
age that is continuously compared with standard cell. 

@ CONTINUOUS OPERATION—NO TIME OUT. With continuous standardization, 
the potentiometer is free to continuously measure, record, and control. No time out 
or interruption is required for periodic standardization. 

@ NO STANDARDIZING MECHANISM. Continuous standardization is taken care of 
electrically. There is no standardizing mechanism. 


For the complete story on the modern 

Bristol Dynamaster, write for free 35-page 

~_— 7 booklet P1245. The Bristol Company, 116 

lle — — aHiiG NEW | Bristol Road, Waterbury 20, Conn. 3.18 
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— - THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


260 August 24, 1953 @ ELECTRICAL WORLD 





9/8% Step 
Voltage Regulators 
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Simple Design Reduces Costs of 
Three-Phase Voltage Regulation 


The simple design of Allis-Chalmers three-phase power 
regulators means you get highest quality regulation with 
an absolute minimum of maintenance. You get + 1 volt 
band, Class I accuracy, 20% range of regulation, and 
many famous Allis-Chalmers features that cut costs. 


Unit Construction Reduces Maintenance 
Thanks to unit construction, there are 78 fewer connec- 
tions than with other designs. And all connections can 
be made before the unit is tanked. Untanking for future 
inspection is especially easy — just remove cover and 
control cabinet bolts, and lift entire regulator from tank. 


Feather-Touch Control Easy to Operate 
You save maintenance time with Allis-Chalmers voltage 
regulators because the Feather-Touch control has fewer 
operating components than any other regulator control. 
Operation is easy because control components are cali- 


brated. Voltage band and voltage level can be set in 
less than a minute. 


Quick-Break Tap-Changing Mechanism 
Fast, efficient tap changing without shock, thanks to the 
balanced spring operation of the Quick-Break tap-chang- 
ing mechanism, makes contacts last longer. Mechanism 
operates entirely under oil — there are no adjustments 
to make, nothing to lubricate. 

It pays to get all the facts. Contact your nearby A-C 


office or write Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4128 


Through 2500 Kva 


Ratings . a aaah 
Available 7 ‘ ce oe 


ALLIS-CHALMERS 


Originators of %% Step Regulation 
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NONPAREIL 


TRADE MARK 


Turbine Oil 


Nothing succeeds like service! 


@ This turbine, one of the largest industrial units in the 
Midwest, was recently installed by a leading paper mill. 
The decision of mill officials to lubricate the new turbine 
with Nonparett Turbine Oil was based on their own 
experience with this outstanding product. 

Beginning in 1941 in one unit, Nonparemt has since 
been put into additional turbines; and, today, it lubri- 
cates all turbines in this big mill. Over the period of 
12 years, it has not been necessary to replace any of the 
original fills of NonPparEIL because of lubricant deteriora- 
tion or lubrication trouble. Oil systems have stayed 
clean. Oil acidity has stayed below 0.07 mg. KOH/gm. 

In this mill, as in power plants throughout the Midwest, 
Nonparelt has sold itself into one turbine after another. 


That success has been the result of superior turbine 


STANDARD OIL COMPANY (| STANDARD 


lubrication service. Service records of NONPAREIL cover 
up to 25 years’ continuous operation of individual units 
on original fills of oil. Moreover, this unique lubricant 
carries a written guarantee that it will last as long as the 
turbine it lubricates and that its neutralization number 
will stay below 0.15 mg. KOH/gm. 

The Standard Oil lubrication specialist serving your 
section of the Midwest will be glad to show you lubrica- 
tion records of NonparEIL in installations similar to your 
own. You can contact this specialist by phoning your 
local Standard Oil office. Or, write: Standard Oil Com- 
pany (Ind.), 910 S. Michigan Ave., Chicago 80, Illinois, 


(Indiana) 








